1 

' SEQUENCE LISTING 
<110> Regents of the University of Minnesota, et al . 
<120> DNA encoding methymycin and pikromycin 



<130> 600.438WO1 

10 <150> US 09/105,537 

<151> 1998-06-26 

<160> 53 

15 <170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 15872 
<212> DNA 

20 <213> Streptomyces venezuelae 



<400> 1 



ttaattaagg 


aggaccatca 


tgaacgaggc 


catcgccgtc 


gtcggcatgt 


cctgccgcct 


60 


gccgaaggcc 


tcgaacccgg 


ccgccttctg 


ggagctgctg 


cggaacgggg 


agagcgccgt 


120 


25caccgacgtg 


ccctccggcc 


ggtggacgtc 


ggtgctcggg 


ggagcggacg 


ccgaggagcc 


180 


ggcggagtcc 


ggtgtccgcc 


ggggcggctt 


cctcgactcc 


ctcgacctct 


tcgacgcggc 


240 


cttcttcgga 


atctcgcccc 


gtgaggccgc 


cgccatggac 


ccgcagcagc 


gactggtcct 


300 


cgaactcgcc 


tgggaggcgc 


tggaggacgc 


cggaatcgtc 


cccggcaccc 


tcgccggaag 


360 


ccgcaccgcc 


gtcttcgtcg 


gcaccctgcg 


ggacgactac 


acgagcctcc 


tctaccagca 


420 


30cggcgagcag 


gccatcaccc 


agcacaccat 


ggcgggcgtg 


aaccggggcg 


tcatcgccaa 


480 


ccgcgtctcg 


taccacctcg 


gcctgcaggg 


cccgagcctc 


accgtcgacg 


ccgcgcagtc 


540 


gtcctcgctc 


gtcgccgtgc 


acctggcctg 


cgagtccctg 


cgcgccgggg 


agtccacgac 


600 


ggcgctcgtc 


gccggcgtga 


acctcaacat 


cctcgcggag 


agcgccgtga 


cggaggagcg 


660 


cttcggtgga 


ctctccccgg 


acggcaccgc 


ctacaccttc 


gacgcgcggg 


ccaacggatt 


720 


35cgtccggggc 


gagggcggcg 


gagtcgtcgt 


actcaagccg 


ctctcccgcg 


ccctcgccga 


780 


cggcgaccgt 


gtccacggcg 


tcatccgcgc 


cagcgccgtc 


aacaacgacg 


gagccacccc 


840 


gggtctcacc 


gtgcccagca 


gggccgccca 


ggagaaggtg 


ctgcgcgagg 


cgtaccggaa 


900 


ggcggccctg 


gacccgtccg 


ccgtccagta 


cgtcgaactc 


cacggcaccg 


gaacccccgt 


960 


cggcgacccc 


atcgaggccg 


ccgcgctcgg 


cgccgtcctc 


ggctcggcgc 


gccccgcgga 


1020 
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cgaacccctg 


c t eg t cggct 


cggccaagac 


aaacQtCQQcr 


cacc tcgaag 


QCQCCCfCCCIQ 


1080 


catcatcaac 


ctcatcaaga 


cgctccfccgc 


actcacfccQQ 


cgccggatcc 


ccTQCQacrcct 


1140 


Laau l- LLLy l 


=1 CCtCC C C A rT* 


rr rr flp^frrr 

yy i^s^^v-- 


art raa rarr 

Vj ^ w O. ^ *—•<■ w 


etc a a csc t ca 


acgtgcccga 


1200 


p*ptpi c c t~ pt cctct 

cyy cc tg cyy 


y cty LyyLLyL 


-a p> p' p'PTPT ^ P 1 Crt 

ctLLLyyciLLy 


Ly WCIL L. L L LL 


nr PTJCincrt r*3 

y Ley y c y 0 


rip* t~ r'Cf t~ t" racs 


1260 


t p*.a t" nnnp ptpt p* 

l ci ^yyy ^yy ^ 


3 ccztzzcaccc 

CtLLauLyLLL 


3r t nt"p*nt" pph 

CtLy LLy LLL L. 




rrracccaaa 

e V— - \-* \^ vA. N-j 


geggegagea 


132 0 


pt r* r* r* ptpt rat" r 


y d i— yciyyctyci 


p*r , p*r*p*PTt~r , d^ 

LLLLLy LLyu 


c acaaaac c 


gcactgccct 


tegtegt cac 


1380 


c pt o c c cs c ctct c 
Lyy LLyLyy l 


y y Ly ciy y l l l 


Ly Ly Ly l c 0. 


GCSCCCCldCCiC 

ZJ ^ *H ^ w 


c tgcacgagg 


ccgt cgaagc 


1440 


firt a r c p*ptpta pt 


c\~ ccicacccci 
LLLy uy LLLy 


r"(Tif"'3r*t - r , cjr* 

l Ly l c*.l >— y 


ccaatcacto 


gt caccaccc 


gt aeggtc tt 


1500 


L Cl LM L CIL LHM 


t CCSCSt cat' CC 


L - ^ W C- v^- w 


ccgcgcccgc 


ctcct cgacg 


aCCtCQCTCQC 


1560 


\- \Jy — L tLy LLjLL 


nnna p*cjp , p*r*cr 

y ^— j d^M 1 — - V- \w 4 


pj c c r* crcr r 1 cr t~ 


gg tic a c egg c 


acccccgccc 


ccgggcgcct 


1620 


nrtrprrt" p^ot- pt 
LyLLy LLLLy 


t_ LLcty LyyLL 


a PTPIPT"} - Cl P 1 P 1 P 1 ^ 

ciy yy Ly lllu 


=s p»pt f 3 ccrcrcir* 

ciLy l. a.^>y 3 3 *^ 


a t crao c a t crcr 


aattatacac 


1680 


LyLLLdLLLL 


fT(~T , t~'t~ p , PTP*pra 
y LL L LLyLya 


rrrPTP'p't" i~ rna 
LyyLL l LLy a. 


c a c c.a \~ c. a c c 


crcccraac tcro 


accccctcct 


1740 


y-r /-i /~t /~t r~f /~> ri 

cgaccyyccc 


LLLyL Ly ctctL 


f- p>pT+* P*PTP , PTPTP" 


pTpTptp'PTa rsrr 
yyyLyciLciLL 


P»f- PfTP CCC1C 3 
L LLyuLLy Lu 


ccatccacac 

Lwy L L V^- Cl Vrf C* 


1800 


aLayLLLyLy 


LtLL LLy LLy 


+" PTPT^ PTPT f~ CCTC 

Ly y cty y l» l y l 


L L L L C Cl^ y 


pf ccx t ccracrt 


CCtQQdCTCQt 


1860 


1 JLdLyLLLyaL 


p» f- rrr* j~ caeca 
l uy l ULy LLy 


pfppa i™»f- pi r*rrt* 

y LLuL LLLy L 


c crci p cr a era t c* 


agcgccgccc 


acgtcgccgg 


1920 


yy tOLLy LLy 


l tyLy LyaLy 


/->l^«/-TP'P'P , PTP , P , 't _ 
LLyLLLyLL L 


rrrt* f^PTp , PTPjr*rT 
Ly LLy Ly yLy 


ccrccrcrcccrcc 


tcatcrcacrac 


1980 


r~r (~> f- P 1 p" P* P* r a /-r 

yL LLLLLy cty 




t~ PTpT't - p'PTP'PTpTt" 

uy y LLy Ly y l 


Ly cxy y l y ciy l 


gaggaggaag 


tgcttccgca 


2040 


/™» /■» ^ r+ r+ n firx ^ 

cCLCycyyya 


cgcgagcggg 


cty llllllll 


P* PT P 1 0 PT P* c CI i~ PT 

LyLyyLLy Ly 


=1 racier rrr 1 r*r* 

ciciLy y L L L L L 


crcaccrcft cert 
y Ly Lyy LLy l 


2100 


cct cgcgggc 


rfT J^T -^s /™T /^f 

gccgagcgcg 


CCytCCtCya 


y-i/-r 4— (^PTP*P*PTa PT 

Ly l Ly LLy cty 


P , t"PTP , t _ PTP*PTP , *rT 

l l y l i_y Ly Ly 


a = p* a PTpiPT p* p*pt 
ci cl l ciy y y LLy 


2 160 


20ccggacg33g 


cggct c agog 


LCLCyCaCyC 


L L. LLLdL LLy 


P'P'PTP'f* P*iS t~ PTPT 

l Ly l l. l ct Ly y 


A etc cctzz 1~ act" 
ct y l l y 0. l y l l 


222 0 


cgacgacttc 


cgccgggtcg 


Lcgaagagc l 


PTPt a p» +- *P P* P» ^ PT 

yyaCt LLLcty 


nap/ PPPPTrppf 
y cty l l LLy Ly 


f~P , PTSP , PTt* P*Plt" 

LLy ctLy LLy l 


22 80 


fl^* ^ r**< S 4~ 

yuCCacyyty 


d Ly y y L L L,y L 


p' +" pyt - p* a p^ n rrp 
LLy L L CtL c±y L 


PTPTPTP'P* J5 ^3 t~CTCT 

yyy LLctd Ly y 


z$ccaz±i~ccccf 
au ^,y ci ^uu^vj 


acrt aefcercrat 


2340 




Ly l cty y LLLy 


L CtLy L L. L. L L L 


p*pra p'prp' p'prt* 3 
LycxLy LLy ua 


ccsc^ccct' crcr 

Ly l cilll Ly y 


a crcr a a t c crcrcT 
y j y yy 


2400 


LyLLyclLcLLL 


^ ^* t~ ^ 

LLLLUyy ciy L 


l Ly y L L L Ly cl 


/~i PTPT PTPT t" P**f~ PIP* 

^-yyyy ^^^y^ 


t~ P* PTTPTT^ t~ PTPT 
LLLy Ly ci uyy 


ccrcrccrcractc 


2460 


/ ^\ m a* ^ r"^ r**r^*P"r^ 

^JCytaCycyaC 


cty y ay y l l y 


LLctLyyLyy l 


L tLLy LLL ty 


CCJC Pi a CSCiCICC 
Ly Ld ciy y y e- e* 


cr c c c crcr acr c c 


2520 


ccagtcgc tg 


CtCyCCyCaC 


^ /~t 3 P* P< S P»PT^ 

LLclLLclLLy L 


p* f~ 4~ p^prf - c cacr 
L L LLy LLLy y 


y y t> L CtLy d Ly 


t~ ca a r* ptpt a n 

l Ly c< w wy y c* v*- 


25 80 


cgccgcgcac 


999 a 9 cacc 9 


gccicggLCciy 


y y Ly llll Ly 


LLy CtL L L CtLy 


LLL LLL Ciy Ly 


2640 


CgaacgCC3C 


cggu tcgacg 


gcgccgcgcg 


S a P'PTPT^PT/^T/^PT 

aacggcggcg 


C P'PTP't" P 1 2a p»pTPT 

LLyLLLctLyy 


ittptptp' ptt;} t~ r* 

yyy y 


2700 


gggcaccggfc 


gcgggcaccg 


gcccggccgc 


PTPTPT+* pt*i*PTra P»-PT 

gggcgcgacg 


P* PT PT ft P 1 ri a PT PI 

tcyyy^y^y 


gLyctyyyLyct 


2760 


d vggg c g aggg c 


ycgyg'-ycyy 


gtggcgy ugci 


t* CCTCJC ccsctc t~ 


ncrfcaccraCTa 

Ly L Ldvy 


cgaccgagcg 


2820 


cgfcgcgcgca 


cacgtcgccg 


CCytCCtCya 


y taCyaCyat, 


p , p»pTja c c n ccf 
LLyctLLLyLy 


4- /-»rra a ft p'ptpt 
LLyctctL l Ly y 


2880 


cctcaccttc 


aaggagcugg 


yCttCyaCtC 


LL LLd Ly LLL 


n t~ p* pi a rr r* i~ ci r* 
y LLy cty l l y l 


era a a cere act 

y y cmLy wy v 


2940 


cgfccgacgac 


acgggaccgc 


gCC tyCCCay 


P* PTPT 2 /-« 4- (~1 C* t" P* 

Ly y ctL uy l ll 


L LLyctLLCtLL 


prf a CCSCC.CSC.CS 
Ly CtLy LLy Ly 


3000 


cgccctcgcc 


gcccacctgg 


gcgacccgcc 


Caccgycyyc 


-3 PTP , PTPTP , PT31 PI 3 

cty Ly y Ly cty ct 


LLyyciLLyyw 


3060 


^•jcgacgggaua 


ccgcccgcga 


p* p»p* prfrrpprrra 
CCCCyyCyya 


LclLLCtLLyLL 


PT^ PIP* P*P*^ t" P*PT 
y ciy l l L»wvj 


ccrat ca t ccrcr 


3120 


catggcctgc 


cgctaccccg 


yCyycy tCaC 


L L- LLLLLy Cty 


rra ppf PT^ CZCJC 

y ctL l Ly Ly y l 


acre t cert coc 


3180 


cgaggggcgc 


gacgccgtct 


cggggctgcc 


caccgaccgc 


ggctgggacg 


a.ggacctctt 


*> A A 


cgacgccgac 


cccgaccgca 


gcggcaagag 


ctcggtccgc 


gagggeggat 


tcctgcacga 


3300 


cgccgccctg 


ttcgacgccg 


gcttcttcgg 


gatatcgccc 


cgcgaggccc 


tcggcatgga 


3360 


40cccgcagcag 


cggctgctcc 


tggagacggc 


at 9g9 a 99 cc 


gtggagcgcg 


cagggctcga 


3420 
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ccccgaaggc 


ctcaagggca 


gccggacggc 


cgtcttcgtc 


ggcgccaccg 


ccctggacta 


3480 


cggcccgcgc 


atgcacgacg 


gcgccgaggg 


cgtcgagggc 


cacctcctga 


ccgggaccac 


3540 


gcccagcgtg 


atgtcgggcc 


gcatcgccta 


ccagctcggc 


ctcaccggtc 


ctgcggtcac 


3600 


cgtcgacacg 


gcctgctcgt 


cctcgctcgt 


cgcgctgcac 


ctggccgtcc 


gttcgctgcg 


3660 


5gcagggcgag 


tcgagcctcg 


cgctcgccgg 


cggagcgacc 


gtcatgtcga 


caccgggcat 


3720 


gttcgtcgag 


ttctcgcggc 


agcgcggcct 


cgccgccgac 


ggccgctcca 


aggccttctc 


3780 


cgactccgcc 


gacggcacct 


cctgggccga 


gggcgtcggc 


ctcctcgtcg 


tcgagcggct 


3840 


ctcggacgcc 


gagcgcaacg 


gccaccccgt 


gctcgccgtg 


atccggggca 


gcgcggtcaa 


3900 


ccaggacggc 


gcctccaacg 


ggctcaccgc 


ccccaacggc 


ccgtcccagc 


agcgcgtcat 


3960 


lOccgacaggcc 


ctggccgacg 


ccgggctcac 


cccggccgac 


gtcgacgccg 


tcgaggcgca 


4020 


cggtacgggt 


acccggctcg 


gcgaccccat 


cgaggccgag 


gcgatcctcg 


gcacctacgg 


4080 


cc 999 acc 99 


ggcgagggcg 


ctccgctcca 


gctcggctcg 


ctgaagtcga 


acatcggcca 


4140 


cgcgcaggcc 


gccgcgggcg 


tgggcgggct 


catcaagatg 


gtcctcgcga 


tgcgccacgg 


4200 


cgtcctgccc 


aggacgctcc 


acgtggaccg 


gcccaccacc 


cgcgtcgact 


gggaggccgg 


4260 


IScggcgtcgag 


ctcctcaccg 


aggagcggga 


gtggccggag 


acgggccgcc 


cgcgccgcgc 


4320 


ggcgatctcc 


tccttcggca 


tcagcggcac 


caacgcccac 


atcgtggtcg 


aacaggcccc 


4380 


ggaagccggg 


gaggcggcgg 


tcaccaccac 


cgccccggaa 


gcaggggaag 


ccggggaagc 


4440 


ggcggacacc 


accgccacca 


cgacgccggc 


cgcggtcggc 


gtccccgaac 


ccgtacgcgc 


4500 


ccccgtcgtg 


gtctccgcgc 


gggacgccgc 


cgccctgcgc 


gcccaggccg 


ttcggctgcg 


4560 


20gaccttcctc 


gacggccgac 


cggacgtcac 


cgtcgccgac 


ctcggacgct 


cgctggccgc 


4620 


ccgtaccgcc 


ttcgagcaca 


aggccgccct 


caccaccgcc 


accagggacg 


agctgctcgc 


4680 


cgggctcgac 


gccctcggcc 


gcggggagca 


agccacgggc 


ctggtcaccg 


gcgaaccggc 


4740 


cagggccgga 


cgcacggcct 


tcctgttcac 


cggccaggga 


gcgcagcgcg 


tcgccatggg 


4800 


cgaggaactg 


cgcgccgcgc 


accccgtgtt 


cgccgccgcc 


ctcgacaccg 


tgtacgcggc 


4860 


25cctcgaccgt 


cacctcgacc 


ggccgctgcg 


ggagatcgtc 


gccgccgggg 


aggagctgga 


4920 


cctcaccgcg 


tacacccagc 


ccgccctctt 


cgccttcgag 


gtggcgctgt 


tccgcctcct 


4980 


cgaacaccac 


ggcctcgtcc 


ccgacctgct 


caccggccac 


tccgtcggcg 


agatcgccgc 


5040 


cgcgcacgtc 


gccggtgtcc 


tctccctcga 


cgacgccgca 


cgtctcgtca 


ccgcccgcgg 


5100 


ccggctcatg 


cagtcggccc 


gcgagggcgg 


cgcgatgatc 


gccgtgcagg 


cgggcgaggc 


5160 


30cgaggtcgtc 


gagtccctga 


agggctacga 


gggcagggtc 


gccgtcgccg 


ccgtcaacgg 


5220 


acccaccgcc 


gtggtcgtct 


ccggcgacgc 


ggacgccgcc 


gaggagatcc 


gcgccgtatg 


5280 


ggcgggacgc 


ggccggcgca 


cccgcaggct 


gcgcgtcagc 


cacgccttcc 


actccccgca 


5340 


catggacgac 


gtcctcgacg 


agttcctccg 


ggtcgccgag 


ggcctgacct 


tcgaggagcc 


5400 


gcggatcccc 


gtcgtctcca 


cggtcaccgg 


cgcgctcgtc 


acgtccggcg 


agctcacctc 


5460 


35gcccgcgtac 


tgggtcgacc 


agatccggcg 


gcccgtgcgc 


ttcctggacg 


ccgtccgcac 


5520 


cctggccgcc 


caggacgcga 


ccgtcctcgt 


cgagatcggc 


cccgacgccg 


tcctcacggc 


5580 


actcgccgag 


gaggctctcg 


cgcccggcac 


ggacgccccg 


gacgcccggg 


acgtcacggt 


5640 


cgtcccgctg 


ctgcgcgcgg 


ggcgccccga 


gcccgagacc 


ctcgccgccg 


gtctcgcgac 


5700 


cgcccatgtc 


cacggcgcac 


ccttggaccg 


ggcgtcgttc 


ttcccggacg 


ggcgccgcac 


5760 


40ggacctgccc 


acgtacgcct 


tccggcgcga 


gcactactgg 


ctgacgcccg 


aggcccgtac 


5820 
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ggacgcccgc 


gcactcggct 


tcgacccggc 


gcggcacccg 


ctgctgacga 


ccacggtcga 


5880 


ggtcgccggc 


ggcgacggcg 


tcctgctgac 


cggccgtctc 


tccctgaccg 


accagccctg 


5940 


gctggccgac 


cacatggtca 


acggcgccgt 


cctgttgccg 


gccaccgcct 


tcctggagct 


6000 


cgccctcgcg 


gcgggcgacc 


acgtcggggc 


ggtccgggtg 


gaggaactca 


ccctcgaagc 


6060 


Sgccgctcgtc 


ctgcccgagc 


ggggcgccgt 


ccgcatccag 


gtcggcgtga 


gcggcgacgg 


6120 


cgagtcgccg 


gccgggcgca 


ccttcggtgt 


gtacagcacc 


cccgactccg 


gcgacaccgg 


6180 


tgacgacgcg 


ccccgggagt 


ggacccgcca 


tgtctccggc 


gtactcggcg 


aaggggaccc 


6240 


ggccacggag 


tcggaccacc 


ccggcaccga 


cggggacggt 


tcagcggcct 


ggccgcctgc 


6300 


ggcggcgacc 


gccacacccc 


tcgacggcgt 


ctacgaccgg 


ctcgcggagc 


tcggctacgg 


6360 


lOatacggtccg 


gccttccagg 


gcctgacggg 


gctgtggcgc 


gacggcgccg 


acacgctcgc 


6420 


cgagatccgg 


ctgcccgcgg 


cgcagcacga 


gagcgcgggg 


ctcttcggcg 


tacacccggc 


6480 


gctgctcgac 


gcggcgctcc 


acccgatcgt 


cctggagggc 


aactcagctg 


ccggtgcctg 


6540 


tgacgccgat 


accgacgcga 


ccgaccggat 


ccggctgccg 


ttcgcgtggg 


cgggggtgac 


6600 


cctccacgcc 


gaaggggcca 


ccgcgctccg 


cgtacggatc 


acacccaccg 


gcccggacac 


6660 


15ggtcacgctc 


cgcctcaccg 


acaccaccgg 


tgcgcccgtg 


gccaccgtgg 


agtccctgac 


6720 


cctgcgcgcg 


gtggcgaagg 


accggctggg 


caccaccgcc 


gggcgcgtcg 


acgacgccct 


6780 


gttcacggtc 


gtgtggacgg 


agaccggcac 


accggaaccc 


gcagggcgcg 


gagccgtgga 


6840 


ggtcgaggaa 


ctcgtcgacc 


tcgccggcct 


cggcgacctc 


gtggagctcg 


gcgccgcgga 


6900 


cgtcgtcctc 


cgggccgacc 


^ tggacgct 


cgacggggac 


ccgtccgccg 


ccgcgcgcac 


6960 


20agccgtccgg 


cgcaccctcg 


ccatcgtcca 


ggagttcctg 


tccgagccgc 


gcttcgacgg 


7020 


ctcgcgactg 


gtgtgcgtca 


cc aggggcgc 


ggtcgccgca 


ctccccggcg 


aggacgtcac 


7080 


ctccctcgcc 


accggccccc 


tctggggcct 


cgtccgctcc 


gcccagtccg 


agaacccggg 


7140 


acgcctgttc 


ctcctggacc 


tgggtgaagg 


cgaaggcgag 


cgcgacggag 


ccgaggagct 


7200 


gatccgcgcg 


gccacggccg 


gggacgagcc 


gcagctcgcg 


gcacgggacg 


gccgactgct 


7260 


25cgcgccgagg 


ctggcccgta 


ccgccgccct 


ttcgagtgag 


gacaccgccg 


gcggcgccga 


7320 


ccgtttcggc 


cccgacggca 


ccgtcctcgt 


caccgggggc 


accggaggcc 


tcggagcgct 


7380 


cctcgcccgc 


cacctcgtgg 


agcgtcacgg 


ggtgcgccgg 


ctgctgctgg 


tgagccgccg 


7440 


cggggccgac 


gcccccggcg 


cggccgacct 


gggcgaggac 


ctcgcgggcc 


tcggcgcgga 


7500 


ggtggcgttc 


gccgccgccg 


acgccgccga 


ccgcgagagc 


ctggcgcggg 


cgatcgccac 


7560 


30cgtgcccgcc 


gagcatccgc 


tgacggccgt 


cgtgcacacg 


gcgggagtcg 


tcgacgacgc 


7620 


gacggtggag 


gcgctcacac 


cggaacggct 


ggacgcggta 


ctgcgcccga 


aggtcgacgc 


7680 


cgcgtggaac 


ctgcacgagc 


tcaccaagga 


cctgcggctc 


gacgccttcg 


tcctcttctc 


7740 


ctccgtctcc 


ggcatcgtcg 


gcaccgccgg 


ccaggccaac 


tacgcggcgg 


ccaacacggg 


7800 


cctcgacgcc 


ctcgccgccc 


accgcgccgc 


cacgggcctg 


gccgccacgt 


cgctggcctg 


7860 


35gggcctctgg 


gacggcacgc 


acggcatggg 


cggcacgctc 


ggcgccgccg 


acctcgcccg 


7920 


ctggagccgg 


gccggaatca 


ccccgctcac 


cccgctgcag 


ggcctcgcgc 


tcttcgacgc 


7980 


cgcggtcgcc 


agggacgacg 


ccctcctcgt 


acccgccggg 


ctccgtccca 


ccgcccaccg 


8040 


gggcacggac 


ggacagcctc 


ctgcgctgtg 


gcgcggcctc 


gtccgggcgc 


gcccgcgccg 


8100 


tgccgcgcgg 


acggccgccg 


aggcggcgga 


cacgaccggc 


ggctggctga 


gcgggctcgc 


8160 


40cgcacagtcc 


cccgaggagc 


ggcgcagcac 


agccgtcacg 


ctcgtgacgg 


gtgtcgtcgc 


8220 
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ggacgtcctc 


gggcacgccg 


actccgccgc 


ggtcggggcg 


gagcggtcct 


tcaaggacct 


8280 


cggcttcgac 


tccctggccg 


gggtggagct 


ccgcaaccgg 


ctgaacgccg 


ccaccggcct 


8340 


gcggctcccc 


gcgaccacgg 


tcttcgacca 


tccctcgccg 


gccgcgctcg 


cgtcccatct 


8400 


cctcgcccag 


gtgcccgggt 


tgaaggaggg 


gacggcggcg 


accgcgaccg 


tcgtggccga 


8460 


5gcggggcgct 


tccttcggtg 


accgtgcgac 


cgacgacgat 


ccgatcgcga 


tcgtgggcat 


8520 


ggcatgccgc 


tatccgggtg 


gtgtgtcgtc 


gccggaggac 


ctgtggcggc 


tggtggccga 


8580 


ggggacggac 


gcgatcagcg 


agttccccgt 


caaccgcggc 


tgggacctgg 


agagcctcta 


8640 


cgacccggat 


cccgagtcga 


agggcaccac 


gtactgccgg 


gagggcgggt 


tcctggaagg 


8700 


cgccggtgac 


ttcgacgccg 


ccttcttcgg 


catctcgccg 


cgcgaggccc 


tggtgatgga 


8760 


lOcccgcagcag 


cggctgctgc 


tggaggtgtc 


ctgggaggcg 


ctggaacgcg 


cgggcatcga 


8820 


cccgtcctcg 


ctgcgcggca 


gccgcggtgg 


tgtctacgtg 


ggcgccgcgc 


acggctcgta 


8880 


cgcctccgat 


ccccggctgg 


tgcccgaggg 


ctcggagggc 


tatctgctga 


ccggcagcgc 


8940 


cgacgcggtg 


atgtccggcc 


gcatctccta 


cgcgctcggt 


ctcgaaggac 


cgtccatgac 


9000 


ggtggagacg 


gcctgctcct 


cctcgctggt 


ggcgctgcat 


ctggcggtac 


gggcgctgcg 


9060 


ISgcacggcgag 


tgcgggctcg 


cgctggcggg 


cggggtggcg 


gtgatggccg 


atccggcggc 


9120 


gttcgtggag 


ttctcccggc 


agaaggggct 


ggccgccgac 


ggccgctgca 


aggcgttctc 


9180 


ggccgccgcc 


gacggcaccg 


gctgggccga 


gggcgtcggc 


gtgctcgtcc 


tggagcggct 


9240 


gtcggacgcg 


cgccgcgcgg 


ggcacacggt 


cctcggcctg 


gtcaccggca 


ccgcggtcaa 


9300 


ccaggacggt 


gcctccaacg 


ggctgaccgc 


gcccaacggc 


ccagcccagc 


aacgcgtcat 


9360 


20cgccgaggcg 


ctcgccgacg 


ccgggctgtc 


cccggaggac 


gtggacgcgg 


tcgaggcgca 


9420 


cggcaccggc 


acccggctcg 


gcgaccccat 


cgaggccggg 


gcgctgctcg 


ccgcctccgg 


9480 


acggaaccgt 


tccggcgacc 


acccgctgtg 


gctcggctcg 


ctgaagtcca 


acatcgggca 


9540 


tgcccaggcc 


gccgccggtg 


tcggcggcgt 


catcaagatg 


ctccaggcgc 


tgcggcacgg 


9600 


cttgctgccc 


cgcaccctcc 


acgccgacga 


gccgaccccg 


catgccgact 


ggagctccgg 


9660 


25ccgggtacgg 


ctgctcacct 


ccgaggtgcc 


gtggcagcgg 


accggccggc 


cccggcggac 


9720 


cggggtgtcc 


gccttcggcg 


tcggcggcac 


caatgcccat 


gtcgtcctcg 


aagaggcacc 


9780 


cgccccgccc 


gcgccggaac 


cggccgggga 


ggcccccggc 


ggctcccgcg 


ccgcagaagg 


9840 


ggcggaaggg 


cccctggcct 


gggtggtctc 


cggacgcgac 


gagccggccc 


tgcggtccca 


9900 


ggcccggcgg 


ctccgcgacc 


acctctcccg 


cacccccggg 


gcccgcccgc 


gtgacatcgc 


9960 


SOcttctccctc 


gccgccacgc 


gcgcagcctt 


tgaccaccgc 


gccgtgctga 


tcggctcgga 


10020 


cggggccgaa 


ctcgccgccg 


ccctggacgc 


gttggccgaa 


ggacgcgacg 


gtccggcggt 


10080 


ggtgcgcgga 


gtccgcgacc 


gggacggcag 


gatggccttc 


ctcttcaccg 


ggcagggcag 


10140 


ccagcgcgcc 


gggatggccc 


acgacctgca 


tgccgcccat 


accttcttcg 


cgtccgccct 


10200 


cgacgaggtg 


acggaccgtc 


tcgacccgct 


gctcggccgg 


ccgctcggcg 


cgctgctgga 


10260 


35cgcccgaccc 


ggctcgcccg 


aagcggcact 


cctggaccgg 


accgagtaca 


cccagccggc 


10320 


gctcttcgcc 


gtcgaggtgg 


cgctccaccg 


gctgctggag 


cactggggga 


tgcgccccga 


10380 


cctgctgctg 


gggcactcgg 


tgggcgaact 


ggcggccgcc 


cacgtcgcgg 


gtgtgctcga 


10440 


tctcgacgac 


gcctgcgcgc 


tggtggccgc 


ccgcggcagg 


ctgatgcagc 


gcctgccgcc 


10500 


cggcggcgcg 


atggtctccg 


tgcgggccgg 


cgaggacgag 


gtccgcgcac 


tgctggccgg 


10560 


40ccgcgaggac 


gccgtctgcg 


tcgccgcggt 


gaacggcccc 


cggtcggtgg 


tgatctccgg 


10620 
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cgcggaggaa 


gcggtggccg 


aggcggcggc 


gcagctcgcc 


ggacgaggcc 


gccgcaccag 


10680 


gcggctccgc 


gtcgcgcacg 


ccttccactc 


acccctgatg 


gacggcatgc 


tcgccggatt 


10740 


ccgggaggtc 


gccgccggcc 


tgcgctaccg 


ggaaccggag 


ctgacggtcg 


tctccacggt 


10800 


cacggggcgg 


cccgcccgcc 


ccggtgaact 


caccggcccc 


gactactggg 


tggcccaggt 


10860 


Sccgtgagccc 


gtgcgcttcg 


cggacgcggt 


ccgcacggca 


caccgcctcg 


gagcccgcac 


10920 


cttcctggag 


accggcccgg 


acggcgtgct 


gtgcggcatg 


gcagaggagt 


gcctggagga 


10980 


cgacaccgtg 


gccctgctgc 


cggcgatcca 


caagcccggc 


accgcgccgc 


acggtccggc 


11040 


ggctcccggc 


gcgctgcggg 


cggccgccgc 


cgcgtacggc 


cggggcgccc 


gggtggactg 


11100 


ggccgggatg 


cacgccgacg 


gccccgaggg 


gccggcccgc 


cgcgtcgaac 


tgcccgtcca 


11160 


lOcgccttccgg 


caccgccgct 


actggctcgc 


cccgggccgc 


gcggcggaca 


ccgacgactg 


11220 


gatgtaccgg 


atcggctggg 


accggctgcc 


ggctgtgacc 


ggcggggccc 


ggaccgccgg 


11280 


ccgctggctg 


gtgatccacc 


ccgacagccc 


gcgctgccgg 


gagctgtccg 


gccacgccga 


11340 


acgcgcgctg 


cgcgccgcgg 


gcgcgagccc 


cgtaccgctg 


cccgtggacg 


ctccggccgc 


11400 


cgaccgggcg 


tccttcgcgg 


cactgctgcg 


ctccgccacc 


ggacctgaca 


cacgaggtga 


11460 


IScacagccgcg 


cccgtggccg 


gtgtgctgtc 


gctgctgtcc 


gaggaggatc 


ggccccatcg 


11520 


ccagcacgcc 


ccggtacccg 


ccggggtcct 


ggcgacgctg 


tccctgatgc 


aggctatgga 


11580 


ggaggaggcg 


gtggaggctc 


gcgtgtggtg 


cgtctcccgc 


gccgcggtcg 


ccgccgccga 


11640 


ccgggaacgg 


cccgtcggcg 


cgggcgccgc 


cctgtggggg 


ctggggcggg 


tggccgccct 


11700 


ggaacgcccc 


acccggtggg 


gcggtctcgt 


ggacctgccc 


gcctcgcccg 


gtgcggcgca 


11760 


20ctgggcggcc 


gccgtggaac 


ggctcgccgg 


tcccgaggac 


cagatcgccg 


tgcgcgcgtc 


11820 


cggcagttgg 


ggccggcgcc 


tcaccaggct 


gccgcgcgac 


ggcggcggcc 


ggacggccgc 


11880 


acccgcgtac 


cggccgcgcg 


gcacggtgct 


cgtcaccggt 


ggcaccggcg 


cgctcggcgg 


11940 


gcatctcgcc 


cgctggctcg 


ccgcggcggg 


cgccgaacac 


ctggcgctca 


ccagccgccg 


12000 


gggcccggac 


gcgcccggcg 


ccgccggact 


cgaggccgaa 


ctcctcctcc 


tgggcgccaa 


12060 


25ggtgacgttc 


gccgcctgcg 


acaccgccga 


ccgcgacggc 


ctcgcccggg 


tcctgcgggc 


12120 


gataccggag 


gacaccccgc 


tcaccgcggt 


gttccacgcc 


gcgggcgtac 


cgcaggtcac 


12180 


gccgctgtcc 


cgtacctcgc 


ccgagcactt 


cgccgacgtg 


tacgcgggca 


aggcggcggg 


12240 


cgccgcgcac 


ctggacgaac 


tgacccgcga 


actcggcgcc 


ggactcgacg 


cgttcgtcct 


12300 


ctactcctcc 


ggcgccggcg 


tctggggcag 


cgccggccag 


ggtgcctacg 


ccgccgccaa 


12360 


30cgccgccctg 


gacgcgctcg 


cccggcgccg 


tgcggcggac 


ggactccccg 


ccacctccat 


12420 


cgcctggggc 


gtgtggggcg 


gcggcggtat 


gggggccgac 


gaggcgggcg 


cggagtatct 


12480 


gggccggcgc 


ggtatgcgcc 


ccatggcacc 


ggtctccgcg 


ctccgggcga 


tggccaccgc 


12540 


catcgcctcc 


ggggaaccct 


gccccaccgt 


cacccacacc 


gactgggagc 


gcttcggcga 


12600 


gggcttcacc 


gccttccggc 


ccagccctct 


gatcgcgggg 


ctcggcacgc 


cgggcggcgg 


12660 


35ccgggcggcg 


gagacccccg 


aggaggggaa 


cgccaccgct 


gcggcggacc 


tcaccgccct 


12720 


gccgcccgcc 


gaactccgca 


ccgcgctgcg 


cgagctggtg 


cgagcccgga 


ccgccgcggc 


12780 


gctcggcctc 


gacgacccgg 


ccgaggtcgc 


cgagggcgaa 


cggttccccg 


ccatgggctt 


12840 


cgactccctg 


gccaccgtac 


ggctgcgccg 


cggactcgcc 


tcggccacgg 


gcctcgacct 


12900 


gccccccgat 


ctgctcttcg 


accgggacac 


cccggccgcg 


ctcgccgccc 


acctggccga 


12960 


40actgctcgcc 


accgcacggg 


accacggacc 


cggcggcccc 


gggaccggtg 


ccgcgccggc 


13020 
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cgatgccgga 
ggaaatggcc 
ccggcagccg 
gctcgtgggc 
Scggagcgctg 
tctgccggga 
gctgctgcgc 
catggcccac 
gctcatggac 
lOgttccagtgg 
gggcgcctac 
gcatctgcgc 
ccactgggac 
cgaacacgcc 
15cgggcagggc 
gccggcccga 
tcccgcgccg 
ggagacccct 
gagatccccg 
20acaacgatga 
gtatccgccg 
aaccgctgca 
tgggcaagtc 
gcaacaaccc 
25aggactggat 
tcaacctgat 
aacgcttctt 
acctggtcaa 
agaacctggg 
30agtacaagcc 
tcaacaagtt 
gctcgcagca 
ggggcctgtc 
ccggcagcaa 
35tggtcggcca 
gcgtgctgga 
aggccgccaa 
tgttcgcctg 
tcggcaacga 
40cggccgcctt 



agcggcctgc 
gaactgctcg 
gtggccctcg 
tgcgccggga 
gcggacctcc 
gaacgagtcc 
tacgcggccg 
gccctgaccc 
atctacaccc 
gtctggcggc 
caccggctgc 
gccgcggaac 
ggcgcgcaca 
tccgccgccg 
gggtcaccgt 
ccggcaccgc 
gacgcaggct 
acgggatgat 
ggtaccgagc 
gctgcagcgg 
caaagacctg 
cagcgccaag 
cagccttgcc 
actttaccgc 
cggcaacagc 
gaccgaagcc 
cgaaaccggc 
caacggtggc 
caccagtgaa 
catcaccgag 
ctacgtattc 
gcagaccttc 
cacctacatc 
ggacctgaac 
ctatgccgcc 
caccaccatg 
gcgccactcc 
gatgcgcccc 
gccgccggtg 
ccacggcgac 



cggccctcta 
ccgccgcttc 
tgccgctggc 
cggcggtggc 
cggcggcggc 
cggccacccc 
gccggccctt 
gtcatctgga 
ccgccgaccc 
gctcggacat 
ttctcgactg 
ccatgggcga 
ccaccgccgg 
cccggctcgt 
cccgcgcggc 
cgccggcggc 
ccaactcacc 
cctgcgcgcc 
tcgaattctt 
caggcctcgg 
ttgagctcgg 
catgtggccc 
ccggaaagcg 
cgctacctgc 
gacctgtcgc 
atggctccga 
ggcaagagcc 
atgcccagcc 
ggcgccgtgg 
caggtgcatg 
gacctgagcc 
atcatcagct 
gacgcgctca 
atgctcggtg 
ctcggcgaaa 
gacaaccagg 
taccaggccg 
aacgacctga 
ttcgacatcc 
ctgatcgaaa 



ccgggaggcc 
ccggttccgc 
cgacggcgcg 
ctccggcccg 
cccgatggcc 
ggaggcattg 
cgtgctgctg 
ggcgaacggt 
cggcgcgatg 
ccccccggac 
gtcgcccacc 
ctggccaccc 
catccccgga 
gcacggctgg 
ggggagagag 
accaccgccc 
cgggccgcac 
ggcaccgccg 
aattaaggag 
aaaacaccct 
cacgcaccgt 
actttggcct 
acgaccgtcg 
aaacctatct 
cccaggacat 
ccaacaccct 
tgctcgatgg 
aggtgaacat 
tgtaccgcaa 
cccgcccgct 
cggaaaagag 
ggcgcaaccc 
aggaggcggt 
cctgctccgg 
acaaggtcaa 
tcgccctgtt 
gtgtgctcga 
tctggaacta 
tgttctggaa 
tgttcaagag 



gtccgcaccg 
cccgccttcg 
gaggacaccg 
gtggagttca 
gcgctgccgc 
ttcgaggccc 
gggcactccg 
ggcggccccg 
ggcgfcctggc 
gaccaccgcc 
cccgtccgcg 
ggggacaccg 
aaccacttca 
ctcgcggaac 
gagaggccgt 
cggcggcggc 
agtggttcgc 
acccggcacc 
gtcgtagatg 
ggggctgaac 
gctgcgccag 
ggagctgaag 
cttcaatgac 
ggcctggcgc 
cagccgcggc 
gtccaacccg 
cctgtccaac 
ggacgccttc 
cgatgtgctg 
gctggtggtg 
cctggcacgc 
gaccaaagcc 
cgacgcggtg 
cggcatcacc 
tgccctgacc 
cgtcgacgag 
aggcagcgag 
ctgggtcaac 
caacgacacc 
caacccgctg 



gccgggccgc 
ggacggcgga 
ggctcccgct 
ccgccttcgc 
agcccggctt 
aggcggaagc 
ccggcgccaa 
cagggctggt 
ggaacgacat 
tcacggccat 
cccccgtact 
gctggcagtc 
cgatgatgac 
ggaccccgtc 
gaacacggca 
acacgacctg 
cggcaaccag 
gtacgaggaa 
agtaacaaga 
ccggtcatcg 
gccgtgcgcc 
aacgtgctgc 
ccggcatgga 
aaggagctgc 
cagttcgtca 
gcagcagtca 
ctggccaagg 
gaggtgggca 
gagctgatcc 
ccgccgcaga 
tactgcctgc 
cagcgcgaat 
ctggcgatta 
tgcacggcat 
ctgctggtca 
cagactttgg 
atggccaagg 
aactacctgc 
acgcgcctgc 
acccgcccgg 



13080 

13140 

13200 

13260 

13320 

13380 

13440 

13500 

13560 

13620 

13680 

13740 

13800 

13860 

13920 

13980 

14040 

14100 

14160 

14220 

14280 

14340 

14400 

14460 

14520 

14580 

14640 

14700 

14760 

14820 

14880 

14940 

15000 

15060 

15120 

15180 

15240 

15300 

15360 

15420 
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ac tccgatcg 


acctgaaaca 


ggtcaaatgc 


gacatctaca 


15480 


gccttgccgg 


caccaacgac 


cacatcaccc 


cgtggcagtc 


atgctaccgc 


tcggcgcacc 


15540 


tgttcggcgg 


caagatcgag 


tt cgtgctgt 


ccaacagcgg 


ccacatccag 


agcatcctca 


15600 


acccgccagg 


caaccccaag 


gcgcgc t tea 


taaccQQtcrc 


cqatcqcccq 


ggtgacccgg 


15660 


Stggcctggca ggaaaacgcc 




ccgac t cc tg 




taqcaaaqct 


15720 


ggctgggcga 


gcgtgccggc 


gagctggaaa 


aggcgccgac 


ccgcctgggc 


aaccgtgcct 


15780 


atgccgctgg 


cgaggcatcc 


ccgggcacct 


aegttcaega 


gcgttgagct 


gcagcgccgt 


15840 


ggccacctgc 


gggacgccac 


ggtgttgaat 


tc 






15872 
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<210> 2 
<211> 5215 
<212> PRT 

15 <213> Streptomyces venezuelae 



<400> 2 

Met Asn Glu Ala He Ala Val Val Gly Met Ser Cys Arg Leu Pro Lys 
15 10 15 

20Ala Ser Asn Pro Ala Ala Phe Trp Glu Leu Leu Arg Asn Gly Glu Ser 
20 25 30 

Ala Val Thr Asp Val Pro Ser Gly Arg Trp Thr Ser Val Leu Gly Gly 

35 40 45 

Ala Asp Ala Glu Glu Pro Ala Glu Ser Gly Val Arg Arg Gly Gly Phe 
25 50 55 60 

Leu Asp Ser Leu Asp Leu Phe Asp Ala Ala Phe Phe Gly He Ser Pro 
65 70 75 80 

Arg Glu Ala Ala Ala Met Asp Pro Gin Gin Arg Leu Val Leu Glu Leu 
85 90 95 

30Ala Trp Glu Ala Leu Glu Asp Ala Gly He Val Pro Gly Thr Leu Ala 
100 105 HO 

Gly Ser Arg Thr Ala Val Phe Val Gly Thr Leu Arg Asp Asp Tyr Thr 

115 120 125 

Ser Leu Leu Tyr Gin His Gly Glu Gin Ala He Thr Gin His Thr Met 
35 130 135 140 

Ala Gly Val Asn Arg Gly Val He Ala Asn Arg Val Ser Tyr His Leu 
145 150 155 160 

Gly Leu Gin Gly Pro Ser Leu Thr Val Asp Ala Ala Gin Ser Ser Ser 
165 170 175 

40Leu Val Ala Val His Leu Ala Cys Glu Ser Leu Arg Ala Gly Glu Ser 



180 185 190 

Thr Thr Ala Leu Val Ala Gly Val Asn Leu Asn He Leu Ala Glu Ser 

195 200 205 

Ala Val Thr Glu Glu Arg Phe Gly Gly Leu Ser Pro Asp Gly Thr Ala 
5 210 215 220 

Tyr Thr Phe Asp Ala Arg Ala Asn Gly Phe Val Arg Gly Glu Gly Gly 
225 230 235 240 

Gly Val Val Val Leu Lys Pro Leu Ser Arg Ala Leu Ala Asp Gly Asp 
245 250 255 

lOArg Val His Gly Val He Arg Ala Ser Ala Val Asn Asn Asp Gly Ala 
260 265 270 

Thr Pro Gly Leu Thr Val Pro Ser Arg Ala Ala Gin Glu Lys Val Leu 

275 280 285 

Arg Glu Ala Tyr Arg Lys Ala Ala Leu Asp Pro Ser Ala Val Gin Tyr 
15 290 295 300 

Val Glu Leu His Gly Thr Gly Thr Pro Val Gly Asp Pro He Glu Ala 
305 310 315 320 

Ala Ala Leu Gly Ala Val Leu Gly Ser Ala Arg Pro Ala Asp Glu Pro 
325 330 335 

20Leu Leu Val Gly Ser Ala Lys Thr Asn Val Gly His Leu Glu Gly Ala 
340 345 350 

Ala Gly He Val Gly Leu He Lys Thr Leu Leu Ala Leu Gly Arg Arg 

355 360 365 

Arg He Pro Ala Ser Leu Asn Phe Arg Thr Pro His Pro Asp He Pro 
25 370 375 380 

Leu Asp Thr Leu Gly Leu Asp Val Pro Asp Gly Leu Arg Glu Trp Pro 
385 390 395 400 

His Pro Asp Arg Glu Leu Leu Ala Gly Val Ser Ser Phe Gly Met Gly 
405 410 415 

30Gly Thr Asn Ala His Val Val Leu Ser Glu Gly Pro Ala Gin Gly Gly 
420 425 430 

Glu Gin Pro Gly He Asp Glu Glu Thr Pro Val Asp Ser Gly Ala Ala 

435 440 445 

Leu Pro Phe Val Val Thr Gly Arg Gly Gly Glu Ala Leu Arg Ala Gin 
35 450 455 460 

Ala Arg Arg Leu His Glu Ala Val Glu Ala Asp Pro Glu Leu Ala Pro 
465 470 475 480 

Ala Ala Leu Ala Arg Ser Leu Val Thr Thr Arg Thr Val Phe Thr His 
485 490 495 

40Arg Ser Val Val Leu Ala Pro Asp Arg Ala Arg Leu Leu Asp Gly Leu 



Gly 
Pro 

5 

Arg 
545 
Thr 

lOPro 

His 

Val 

15 

Gly 
625 
Ala 

20g1u 

Pro 
Gly 

25 

Val 
705 
Val 

30Phe 

Val 

Asp 

35 

Asp 
785 
Leu 

40Asp 



500 

Ala Leu Ala 
515 

Ala Pro Gly 
530 

Thr Gly Met 

Ala Phe Asp 

Leu Ala Glu 
580 

Thr Gin Pro 

595 
Glu Ser Trp 
610 

Glu lie Ser 

Ala Arg Leu 

Gly Gly Ala 
660 

His Leu Ala 

675 
Pro Arg Ala 
690 

Ala Glu Leu 

Ser His Ala 

Arg Arg Val 
740 

Val Ser Thr 

755 
Pro Glu Tyr 
770 

Ala Val Arg 
Gly Pro Asp 
Gin Glu Ala 



Ala Gly Thr 

Arg Leu Ala 
535 

Gly Met Glu 
550 

Ala Val Ala 
565 

Leu Val Ala 

Ala Leu Phe 

Gly Val Thr 
615 

Ala Ala His 
630 

Val Ala Ala 
645 

Met Val Ala 

Gly Arg Glu 

Val Val Leu 
695 

Leu Arg Glu 

710 
Phe His Ser 
725 

Val Glu Glu 

Val Thr Gly 

Trp Val Asp 
775 

Thr Leu Glu 

790 
Gly Val Cys 
805 

Ala Thr Ala 
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505 
Pro Ala Pro 
520 

Val Leu Phe 

Leu Tyr Ala 

Ala Glu Leu 
570 

Ala Gly Asp 

585 
Ala Val Glu 
600 

Pro Asp Leu 

Val Ala Gly 

Arg Gly Arg 
650 

Val Glu Ala 
665 

Arg Glu Leu 
680 

Ala Gly Ala 

Gin Gly Arg 

Pro Leu Met 
730 

Leu Asp Phe 

745 
Leu Pro Val 
760 

Gin Val Arg 

Glu Ser Gly 

Ser Ala Met 
810 

Val Ser Ala 



Gly Val Val 
525 

Ser Gly Gin 

540 
Ala His Pro 
555 

Asp Pro Leu 

Thr Leu Asp 

Val Ala Leu 
605 

Leu Ala Gly 

620 
Val Leu Ser 
635 

Leu Met Gin 

Ser Glu Glu 

Ser Leu Ala 
685 

Glu Arg Ala 

700 
Arg Thr Lys 
715 

Glu Pro Met 

Gin Glu Pro 

Thr Ala Gly 
765 

Arg Pro Val 

780 
Ala Asp Thr 
795 

Ala Ala Asp 
Leu Arg Lys 



510 

Thr Gly Thr 

Gly Ala Gin 

Ala Phe Ala 
560 

Leu Asp Arg 

575 
Arg Thr Val 
590 

His Arg Leu 

His Ser Val 

Leu Arg Asp 
640 

Ala Leu Pro 

655 
Glu Val Leu 
670 

Ala Val Asn 

Val Leu Asp 

Arg Leu Ser 
720 

Leu Asp Asp 

735 
Arg Val Asp 
750 

Gin Trp Thr 

Arg Phe Leu 

Phe Leu Glu 
800 

Ser Val Arg 
815 

Gly Arg Pro 



11 

820 825 ^ 830 

Glu Pro Gin Ser Leu Leu Ala Ala Leu Thr Thr Val Phe Val Arg Gly 

835 840 845 

His Asp Val Asp Trp Thr Ala Ala His Gly Ser Thr Gly Thr Val Arg 
5 850 855 860 

Val Pro Leu Pro Thr Tyr Ala Phe Gin Arg Glu Arg His Trp Phe Asp 
865 870 875 880 

Gly Ala Ala Arg Thr Ala Ala Pro Leu Thr Ala Gly Arg Ser Gly Thr 
885 890 895 

lOGly Ala Gly Thr Gly Pro Ala Ala Gly Val Thr Ser Gly Glu Gly Glu 
900 905 910 

Gly Glu Gly Glu Gly Ala Gly Ala Gly Gly Gly Asp Arg Pro Ala Arg 

915 920 925 

His Glu Thr Thr Glu Arg Val Arg Ala His Val Ala Ala Val Leu Glu 
15 930 935 940 

Tyr Asp Asp Pro Thr Arg Val Glu Leu Gly Leu Thr Phe Lys Glu Leu 
945 950 955 960 

Gly Phe Asp Ser Leu Met Ser Val Glu Leu Arg Asn Ala Leu Val Asp 
965 970 975 

20Asp Thr Gly Leu Arg Leu Pro Ser Gly Leu Leu Phe Asp His Pro Thr 
980 985 990 

Pro Arg Ala Leu Ala Ala His Leu Gly Asp Leu Leu Thr Gly Gly Ser 

995 1000 1005 

Gly Glu Thr Gly Ser Ala Asp Gly He Pro Pro Ala Thr Pro Ala Asp 
25 1010 1015 1020 

Thr Thr Ala Glu Pro He Ala He He Gly Met Ala Cys Arg Tyr Pro 
1025 1030 1035 1040 

Gly Gly Val Thr Ser Pro Glu Asp Leu Trp Arg Leu Val Ala Glu Gly 
1045 1050 1055 

30Arg Asp Ala Val Ser Gly Leu Pro Thr Asp Arg Gly Trp Asp Glu Asp 
1060 1065 1070 

Leu Phe Asp Ala Asp Pro Asp Arg Ser Gly Lys Ser Ser Val Arg Glu 

1075 1080 1085 

Gly Gly Phe Leu His Asp Ala Ala Leu Phe Asp Ala Gly Phe Phe Gly 
35 1090 1095 HOO 

He Ser Pro Arg Glu Ala Leu Gly Met Asp Pro Gin Gin Arg Leu Leu 
1105 IHO H15 ll 20 

Leu Glu Thr Ala Trp Glu Ala Val Glu Arg Ala Gly Leu Asp Pro Glu 
1125 H30 H35 

40Gly Leu Lys Gly Ser Arg Thr Ala Val Phe Val Gly Ala Thr Ala Leu 
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1140 1145 1150 

Asp Tyr Gly Pro Arg Met His Asp Gly Ala Glu Gly Val Glu Gly His 

1155 1160 1165 

Leu Leu Thr Gly Thr Thr Pro Ser Val Met Ser Gly Arg lie Ala Tyr 
5 1170 1175 1180 

Gin Leu Gly Leu Thr Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser 
1185 1190 1195 1200 

Ser Ser Leu Val Ala Leu His Leu Ala Val Arg Ser Leu Arg Gin Gly 
1205 1210 1215 

lOGlu Ser Ser Leu Ala Leu Ala Gly Gly Ala Thr Val Met Ser Thr Pro 
1220 1225 1230 

Gly Met Phe Val Glu Phe Ser Arg Gin Arg Gly Leu Ala Ala Asp Gly 

1235 1240 1245 

Arg Ser Lys Ala Phe Ser Asp Ser Ala Asp Gly Thr Ser Trp Ala Glu 
15 1250 1255 1260 

Gly Val Gly Leu Leu Val Val Glu Arg Leu Ser Asp Ala Glu Arg Asn 
1265 1270 1275 1280 

Gly His Pro Val Leu Ala Val lie Arg Gly Ser Ala Val Asn Gin Asp 
1285 1290 1295 

20Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg 
1300 1305 1310 

Val lie Arg Gin Ala Leu Ala Asp Ala Gly Leu Thr Pro Ala Asp Val 

1315 1320 1325 

Asp Ala Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp Pro lie 
25 1330 1335 1340 

Glu Ala Glu Ala lie Leu Gly Thr Tyr Gly Arg Asp Arg Gly Glu Gly 
1345 1350 1355 1360 

Ala Pro Leu Gin Leu Gly Ser Leu Lys Ser Asn lie Gly His Ala Gin 
1365 1370 1375 

30Ala Ala Ala Gly Val Gly Gly Leu lie Lys Met Val Leu Ala Met Arg 
1380 1385 1390 

His Gly Val Leu Pro Arg Thr Leu His Val Asp Arg Pro Thr Thr Arg 

1395 1400 1405 

Val Asp Trp Glu Ala Gly Gly Val Glu Leu Leu Thr Glu Glu Arg Glu 
35 1410 1415 1420 

Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala Ala lie Ser Ser Phe Gly 
1425 1430 1435 1440 

lie Ser Gly Thr Asn Ala His lie Val Val Glu Gin Ala Pro Glu Ala 
1445 1450 1455 

40Gly Glu Ala Ala Val Thr Thr Thr Ala Pro Glu Ala Gly Glu Ala Gly 
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1460 1465 1470 

Glu Ala Ala Asp Thr Thr Ala Thr Thr Thr Pro Ala Ala Val Gly Val 

1475 1480 1485 

Pro Glu Pro Val Arg Ala Pro Val Val Val Ser Ala Arg Asp Ala Ala 
5 1490 1-35 1500 

Ala Leu Arg Ala Gin Ala Val Arg Leu Arg Thr Phe Leu Asp Gly Arg 
1505 1510 1515 1520 

Pro Asp Val Thr Val Ala Asp Leu Gly Arg Ser Leu Ala Ala Arg Thr 
1525 1530 1535 

lOAla Phe Glu His Lys Ala Ala Leu Thr Thr Ala Thr Arg Asp Glu Leu 
1540 1545 1550 

Leu Ala Gly Leu Asp Ala Leu Gly Arg Gly Glu Gin Ala Thr Gly Leu 

1555 1560 1565 

Val Thr Gly Glu Pro Ala Arg Ala Gly Arg Thr Ala Phe Leu Phe Thr 
15 1570 1575 1580 

Gly Gin Gly Ala Gin Arg Val Ala Met Gly Glu Glu Leu Arg Ala Ala 
1585 1590 1595 1600 

His Pro Val Phe Ala Ala Ala Leu Asp Thr Val Tyr Ala Ala Leu Asp 
1605 1610 1615 

20Arg His Leu Asp Arg Pro Leu Arg Glu lie Val Ala Ala Gly Glu Glu 
1620 1625 1630 

Leu Asp Leu Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Phe Glu Val 

1635 1640 1645 

Ala Leu Phe Arg Leu Leu Glu His His Gly Leu Val Pro Asp Leu Leu 
25 1650 1655 1660 

Thr Gly His Ser Val Gly Glu He Ala Ala Ala His Val Ala Gly Val 
1665 1670 1675 1680 

Leu Ser Leu Asp Asp Ala Ala Arg Leu Val Thr Ala Arg Gly Arg Leu 
1685 1690 1695 

30Met Gin Ser Ala Arg Glu Gly Gly Ala Met He Ala Val Gin Ala Gly 
1700 1705 1710 

Glu Ala Glu Val Val Glu Ser Leu Lys Gly Tyr Glu Gly Arg Val Ala 

1715 1720 1725 

Val Ala Ala Val Asn Gly Pro Thr Ala Val Val Val Ser Gly Asp Ala 
35 1730 1735 1740 

Asp Ala Ala Glu Glu He Arg Ala Val Trp Ala Gly Arg Gly Arg Arg 
1745 1750 1755 1760 

Thr Arg Arg Leu Arg Val Ser His Ala Phe His Ser Pro His Met Asp 
1765 1770 1775 

40Asp Val Leu Asp Glu Phe Leu Arg Val Ala Glu Gly Leu Thr Phe Glu 
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1780 1785 1790 

Glu Pro Arg He Pro Val Val Ser Thr Val Thr Gly Ala Leu Val Thr 

1795 1800 1805 

Ser Gly Glu Leu Thr Ser Pro Ala Tyr Trp Val Asp Gin He Arg Arg 
5 1810 1815 1820 

Pro Val Arg Phe Leu Asp Ala Val Arg Thr Leu Ala Ala Gin Asp Ala 
1825 1830 1835 1840 

Thr Val Leu Val Glu He Gly Pro Asp Ala Val Leu Thr Ala Leu Ala 
1845 1850 1855 

lOGlu Glu Ala Leu Ala Pro Gly Thr Asp Ala Pro Asp Ala Arg Asp Val 
1860 1865 1870 

Thr Val Val Pro Leu Leu Arg Ala Gly Arg Pro Glu Pro Glu Thr Leu 

1875 1880 1885 

Ala Ala Gly Leu Ala Thr Ala His Val His Gly Ala Pro Leu Asp Arg 
15 1890 1895 1900 

Ala Ser Phe Phe Pro Asp Gly Arg Arg Thr Asp l»eu Pro Thr Tyr Ala 
1905 1910 1915 1920 

Phe Arg Arg Glu His Tyr Trp Leu Thr Pro Glu Ala Arg Thr Asp Ala 
1925 1930 193H 

20Arg Ala Leu Gly Phe Asp Pro Ala Arg His Pro Leu Leu Thr Thr Thr 
1940 1945 1950 

Val Glu Val Ala Gly Gly Asp Gly Val Leu Leu Thr Gly Arg Leu Ser 

1955 1960 1965 

Leu Thr Asp Gin Pro Trp Leu Ala Asp His Met Val Asn Gly Ala Val 
25 1970 1975 1980 

Leu Leu Pro Ala Thr Ala Phe Leu Glu Leu Ala Leu Ala Ala Gly Asp 
1985 1990 1995 2000 

His Val Gly Ala Val Arg Val Glu Glu Leu Thr Leu Glu Ala Pro Leu 
2005 2010 2015 

30val Leu Pro Glu Arg Gly Ala Val Arg He Gin Val Gly Val Ser Gly 
2020 2025 2030 

Asp Gly Glu Ser Pro Ala Gly Arg Thr Phe Gly Val Tyr Ser Thr Pro 

2035 2040 2045^ 

Asp Ser Gly Asp Thr Gly Asp Asp Ala Pro Arg Glu Trp Thr Arg His 
35 2050 2055 2060 

Val Ser Gly Val Leu Gly Glu Gly Asp Pro Ala Thr Glu Ser Asp His 
2065 2070 2075 2080 

Pro Gly Thr Asp Gly Asp Gly Ser Ala Ala Trp Pro Pro Ala Ala Ala 
2085 2090 2095 

40Thr Ala Thr Pro Leu Asp Gly Val Tyr Asp Arg Leu Ala Glu Leu Gly 
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2100 2105 2110 

Tyr Gly Tyr Gly Pro Ala Phe Gin Gly Leu Thr Gly Leu Trp Arg Asp 

2115 2120 2125 

Gly Ala Asp Thr Leu Ala Glu He Arg Leu Pro Ala Ala Gin His Glu 
5 2130 2135 2140 

Ser Ala Gly Leu Phe Gly Val His Pro Ala Leu Leu Asp Ala Ala Leu 
2145 2150 2155 2160 

His Pro He Val Leu Glu Gly Asn Ser Ala Ala Gly Ala Cys Asp Ala 
2165 2170 2175 

lOAsp Thr Asp Ala Thr Asp Arg He Arg Leu Pro Phe Ala Trp Ala Gly 
2180 2185 2190 

Val Thr Leu His Ala Glu Gly Ala Thr Ala Leu Arg Val Arg He Thr 

2195 2200 2205 

Pro Thr Gly Pro Asp Thr Val Thr Leu Arg Leu Thr Asp Thr Thr Gly 
15 2210 2215 2220 

Ala Pro Val Ala Thr Val Glu Ser Leu Thr Leu Arg Ala Val Ala Lys 
2225 2230 2235 2240 

Asp Arg Leu Gly Thr Thr Ala Gly Arg Val Asp Asp Ala Leu Phe Thr 
2245 2250 2255 

20val Val Trp Thr Glu Thr Gly Thr Pro Glu Pro Ala Gly Arg Gly Ala 
2260 2265 2270 

Val Glu Val Glu Glu Leu Val Asp Leu Ala Gly Leu Gly Asp Leu Val 

2275 2280 2285 

Glu Leu Gly Ala Ala Asp Val Val Leu Arg Ala Asp Arg Trp Thr Leu 
25 2290 2295 2300 

Asp Gly Asp Pro Ser Ala Ala Ala Arg Thr Ala Val Arg Arg Thr Leu 
2305 2310 2315 2320 

Ala He Val Gin Glu Phe Leu Ser Glu Pro Arg Phe Asp Gly Ser Arg 
2325 2330 2335 

30Leu Val Cys Val Thr Arg Gly Ala Val Ala Ala Leu Pro Gly Glu Asp 
2340 2345 2350 

Val Thr Ser Leu Ala Thr Gly Pro Leu Trp Gly Leu Val Arg Ser Ala 

2355 2360 2365 

Gin Ser Glu Asn Pro Gly Arg Leu Phe Leu Leu Asp Leu Gly Glu Gly 
35 2370 2375 2380 

Glu Gly Glu Arg Asp Gly Ala Glu Glu Leu He Arg Ala Ala Thr Ala 
2385 2390 2395 2400 

Gly Asp Glu Pro Gin Leu Ala Ala Arg Asp Gly Arg Leu Leu Ala Pro 
2405 2410 2415 

40Arg Leu Ala Arg Thr Ala Ala Leu Ser Ser Glu Asp Thr Ala Gly Gly 
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5925 5930 5935 

lie Ala Ala Ala Tyr Val Ala Gly Ala Leu Thr Leu Asp Asp Ala Ala 

5940 5945 5950 

Arg Val Val Thr Leu Arg Ser Lys Ser He Ala Ala His Leu Ala Gly 
5 5955 5960 5965 

Lys Gly Gly Met He Ser Leu Ala Leu Ser Glu Glu Ala Thr Arg Gin 

5970 5975 5980 

Arg He Glu Asn Leu His Gly Leu Ser He Ala Ala Val Asn Gly Pro 
5985 5990 5995 6000 

lOThr Ala Thr Val Val Ser Gly Asp Pro Thr Gin He Gin Glu Leu Ala 
6005 6010 6015 

Gin Ala Cys Glu Ala Asp Gly Val Arg Ala Arg He He Pro Val Asp 

6020 6025 6030 

Tyr Ala Ser His Ser Ala His Val Glu Thr He Glu Ser Glu Leu Ala 
15 6035 6040 6045 

Glu Val Leu Ala Gly Leu Ser Pro Arg Thr Pro Glu Val Pro Phe Phe 

6050 6055 6060 

Ser Thr Leu Glu Gly Ala Trp He Thr Glu Pro Val Leu Asp Gly Thr 
6065 6070 6075 6080 

20Tyr Trp Tyr Arg Asn Leu Arg His Arg Val Gly Phe Ala Pro Ala Val 
6085 6090 6095 

Glu Thr Leu Ala Thr Asp Glu Gly Phe Thr His Phe He Glu Val Ser 

6100 6105 6110 

Ala His Pro Val Leu Thr Met Thr Leu Pro Glu Thr Val Thr Gly Leu 
25 6115 6120 6125 

Gly Thr Leu Arg Arg Glu Gin Gly Gly Gin Glu Arg Leu Val Thr Ser 

6130 6135 6140 

Leu Ala Glu Ala Trp Thr Asn Gly Leu Thr He Asp Trp Ala Pro Val 
6145 6150 6155 6160 

30Leu Pro Thr Ala Thr Gly His His Pro Glu Leu Pro Thr Tyr Ala Phe 
6165 6170 6175 

Gin Arg Arg His Tyr Trp Leu His Asp Ser Pro Ala Val Gin Gly Ser 

6180 6185 6190 

Val Gin Asp Ser Trp Arg Tyr Arg He Asp Trp Lys Arg Leu Ala Val 
35 6195 6200 6205 

Ala Asp Ala Ser Glu Arg Ala Gly Leu Ser Gly Arg Trp Leu Val Val 

6210 6215 6220 

Val Pro Glu Asp Arg Ser Ala Glu Ala Ala Pro Val Leu Ala Ala Leu 
6225 6230 6235 6240 

40Ser Gly Ala Gly Ala Asp Pro Val Gin Leu Asp Val Ser Pro Leu Gly 
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6245 6250 6255 

Asp Arg Gin Arg Leu Ala Ala Thr Leu Gly Glu Ala Leu Ala Ala Ala 

6260 6265 6270 

Gly Gly Ala Val Asp Gly Val Leu Ser Leu Leu Ala Trp Asp Glu Ser 
5 6275 6280 6285 

Ala His Pro Gly His Pro Ala Pro Phe Thr Arg Gly Thr Gly Ala Thr 

6290 6295 6300 

Leu Thr Leu Val Gin Ala Leu Glu Asp Ala Gly Val Ala Ala Pro Leu 
6305 6310 6315 6320 

lOTrp Cys Val Thr His Gly Ala Val Ser Val Gly Arg Ala Asp His Val 
6325 6330 6335 

Thr Ser Pro Ala Gin Ala Met Val Trp Gly Met Gly Arg Val Ala Ala 

6340 6345 6350 

Leu Glu His Pro Glu Arg Trp Gly Gly Leu He Asp Leu Pro Ser Asp 
15 6355 6360 6365 

Ala Asp Arg Ala Ala Leu Asp Arg Met Thr Thr Val Leu Ala Gly Gly 

6370 6375 6380 

Thr Gly Glu Asp Gin Val Ala Val Arg Ala Ser Gly Leu Leu Ala Arg 
6385 6390 6395 6400 

20Arg Leu Val Arg Ala Ser Leu Pro Ala His Gly Thr Ala Ser Pro Trp 
6405 6410 6415 

Trp Gin Ala Asp Gly Thr Val Leu Val Thr Gly Ala Glu Glu Pro Ala 

6420 6425 6430 

Ala Ala Glu Ala Ala Arg Arg Leu Ala Arg Asp Gly Ala Gly His Leu 
25 6435 6440 6445 

Leu Leu His Thr Thr Pro Ser Gly Ser Glu Gly Ala Glu Gly Thr Ser 

6450 6455 6460 

Gly Ala Ala Glu Asp Ser Gly Leu Ala Gly Leu Val Ala Glu Leu Ala 
6465 6470 6475 6480 

30Asp Leu Gly Ala Thr Ala Thr Val Val Thr Cys Asp Leu Thr Asp Ala 
6485 6490 6495 

Glu Ala Ala Ala Arg Leu Leu Ala Gly Val Ser Asp Ala His Pro Leu 

6500 6505 6510 

Ser Ala Val Leu His Leu Pro Pro Thr Val Asp Ser Glu Pro Leu Ala 
35 6515 6520 6525 

Ala Thr Asp Ala Asp Ala Leu Ala Arg Val Val Thr Ala Lys Ala Thr 

6530 6535 6540 

Ala Ala Leu His Leu Asp Arg Leu Leu Arg Glu Ala Ala Ala Ala Gly 
6545 6550 6555 6560 

40Gly Arg Pro Pro Val Leu Val Leu Phe Ser Ser Val Ala Ala He Trp 
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6565 6570 6575 

Gly Gly Ala Gly Gin Gly Ala Tyr Ala Ala Gly Thr Ala Phe Leu Asp 

6580 6585 6590 

Ala Leu Ala Gly Gin His Arg Ala Asp Gly Pro Thr Val Thr Ser Val 
5 6595 6600 6605 

Ala Trp Ser Pro Trp Glu Gly Ser Arg Val Thr Glu Gly Ala Thr Gly 

6610 6615 6620 

Glu Arg Leu Arg Arg Leu Gly Leu Arg Pro Leu Ala Pro Ala Thr Ala 
6625 6630 6635 6640 

lOLeu Thr Ala Leu Asp Thr Ala Leu Gly His Gly Asp Thr Ala Val Thr 
6645 6650 6655 

lie Ala Asp Val Asp Trp Ser Ser Phe Ala Pro Gly Phe Thr Thr Ala 

6660 6665 6670 

Arg Pro Gly Thr Leu Leu Ala Asp Leu Pro Glu Ala Arg Arg Ala Leu 
15 6675 6680 6685 

Asp Glu Gin Gin Ser Thr Thr Ala Ala Asp Asp Thr Val Leu Ser Arg 

6690 6695 6700 

Glu Leu Gly Ala Leu Thr Gly Ala Glu Gin Gin Arg Arg Met Gin Glu 
6705 6710 6715 6720 

20Leu Val Arg Glu His Leu Ala Val Val Leu Asn His Pro Ser Pro Glu 
6725 6730 6735 

Ala Val Asp Thr Gly Arg Ala Phe Arg Asp Leu Gly Phe Asp Ser Leu 

6740 6745 6750 

Thr Ala Val Glu Leu Arg Asn Arg Leu Lys Asn Ala Thr Gly Leu Ala 
25 6755 6760 6765 

Leu Pro Ala Thr Leu Val Phe Asp Tyr Pro Thr Pro Arg Thr l^eu Ala 

6770 6775 6780 

Glu Phe Leu Leu Ala Glu lie Leu Gly Glu Gin Ala Gly Ala Gly Glu 
6785 6790 6795 6800 

30Gln Leu Pro Val Asp Gly Gly Val Asp Asp Glu Pro Val Ala lie Val 
6805 6810 6815 

Gly Met Ala Cys Arg Leu Pro Gly Gly Val Ala Ser Pro Glu Asp Leu 

6820 6825 6830 

Trp Arg Leu Val Ala Gly Gly Glu Asp Ala lie Ser Gly Phe Pro Gin 
35 6835 6840 6845 

Asp Arg Gly Trp Asp Val Glu Gly Leu Tyr Asp Pro Asp Pro Asp Ala 

6850 6855 6860 

Ser Gly Arg Thr Tyr Cys Arg Ala Gly Gly Phe Leu Asp Glu Ala Gly 
6865 6870 6875 6880 

40Glu Phe Asp Ala Asp Phe Phe Gly lie Ser Pro Arg Glu Ala Leu Ala 
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6885 6890 6895 

Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala Val 

6900 6905 6910 

Glu Asp Ala Gly lie Asp Pro Thr Ser Leu Gin Gly Gin Gin Val Gly 
5 6915 6920 6925 

Val Phe Ala Gly Thr Asn Gly Pro His Tyr Glu Pro Leu Leu Arg Asn 

6930 6935 6940 

Thr Ala Glu Asp Leu Glu Gly Tyr Val Gly Thr Gly Asn Ala Ala Ser 
6945 6950 6955 6960 

lOlle Met Ser Gly Arg Val Ser Tyr Thr Leu Gly Leu Glu Gly Pro Ala 
6965 6970 6975 

Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Leu 

6980 6985 6990 

Ala Val Gin Ala Leu Arg Lys Gly Glu Cys Gly Leu Ala Leu Ala Gly 
15 6995 7000 7005 

Gly Val Thr Val Met Ser Thr Pro Thr Thr Phe Val Glu Phe Ser Arg 

7010 7015 7020 

Gin Arg Gly Leu Ala Glu Asp Gly Arg Ser Lys Ala Phe Ala Ala Ser 
7025 7030 7035 7040 

20Ala Asp Gly Phe Gly Pro Ala Glu Gly Val Gly Met Leu Leu Val Glu 
7045 7050 7055 

Arg Leu Ser Asp Ala Arg Arg Asn Gly His Arg Val Leu Ala Val Val 

7060 7065 7070 

Arg Gly Ser Ala Val Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala 
25 7075 7080 7085 

Pro Asn Gly Pro Ser Gin Gin Arg Val lie Arg Arg Ala Leu Ala Asp 

7090 7095 7100 

Ala Arg Leu Thr Thr Ala Asp Val Asp Val Val Glu Ala His Gly Thr 
- 7105 7110 7115 7120 

30Gly Thr Arg Leu Gly Asp Pro lie Glu Ala Gin Ala Leu lie Ala Thr 
7125 7130 7135 

Tyr Gly Gin Gly Arg Asp Thr Glu Gin Pro Leu Arg Leu Gly Ser Leu 

7140 7145 7150 

Lys Ser Asn He Gly His Thr Gin Ala Ala Ala Gly Val Ser Gly He 
35 7155 7160 7165 

He Lys Met Val Gin Ala Met Arg His Gly Val Leu Pro Lys Thr Leu 

7170 7175 7180 

His Val Asp Arg Pro Ser Asp Gin He Asp Trp Ser Ala Gly Thr Val 
7185 7190 7195 7200 

40Glu Leu Leu Thr Glu Ala Met Asp Trp Pro Arg Lys Gin Glu Gly Gly 



81 

7205 7210 7215 

Leu Arg Arg Ala Ala Val Ser Ser Phe Gly lie Ser Gly Thr Asn Ala 

7220 7225 7230 

His lie Val Leu Glu Glu Ala Pro Val Asp Glu Asp Ala Pro Ala Asp 
5 7235 7240 7245 

Glu Pro Ser Val Gly Gly Val Val Pro Trp Leu Val Ser Ala Lys Thr 

7250 • 7255 7260 

Pro Ala Ala Leu Asp Ala Gin lie Gly Arg Leu Ala Ala Phe Ala Ser 
7265 7270 7275 7280 

lOGln Gly Arg Thr Asp Ala Ala Asp Pro Gly Ala Val Ala Arg Val Leu 
7285 7290 7295 

Ala Gly Gly Arg Ala Gin Phe Glu His Arg Ala Val Ala Leu Gly Thr 

7300 7305 7310 

Gly Gin Asp Asp Leu Ala Ala Ala Leu Ala Ala Pro Glu Gly Leu Val 
15 7315 7320 7325 

Arg Gly Val Ala Ser Gly Val Gly Arg Val Ala Phe Val Phe Pro Gly 

7330 7335 7340 

Gin Gly Thr Gin Trp Ala Gly Met Gly Ala Glu Leu Leu Asp Val Ser 
7345 7350 7355 7360 

20Lys Glu Phe Ala Ala Ala Met Ala Glu Cys Glu Ala Ala Leu Ala Pro 
7365 7370 7375 

Tyr Val Asp Trp Ser Leu Glu Ala Val Val Arg Gin Ala Pro Gly Ala 

7380 7385 7390 

Pro Thr Leu Glu Arg Val Asp Val Val Gin Pro Val Thr Phe Ala Val 
25 7395 7400 7405 

Met Val Ser Leu Ala Lys Val Trp Gin His His Gly Val Thr Pro Gin 

7410 7415 7420 

Ala Val Val Gly His Ser Gin Gly Glu lie Ala Ala Ala Tyr Val Ala 
7425 7430 7435 7440 

30Gly Ala Leu Ser Leu Asp Asp Ala Ala Arg Val Val Thr Leu Arg Ser 
7445 7450 7455 

Lys Ser lie Gly Ala His Leu Ala Gly Gin Gly Gly Met Leu Ser Leu 

7460 7465 7,470 

Ala Leu Ser Glu Ala Ala Val Val Glu Arg Leu Ala Gly Phe Asp Gly 
35 7475 7480 7485 

Leu Ser Val Ala Ala Val Asn Gly Pro Thr Ala Thr Val Val Ser Gly 

7490 7495 7500 

Asp Pro Thr Gin lie Gin Glu Leu Ala Gin Ala Cys Glu Ala Asp Gly 
7505 7510 7515 7520 

40val Arg Ala Arg lie lie Pro Val Asp Tyr Ala Ser His Ser Ala His 
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7525 7530 7535 

Val Glu Thr lie Glu Ser Glu Leu Ala Asp Val Leu Aia Gly Leu Ser 

7540 7545 7550 

Pro Gin Thr Pro Gin Val Pro Phe Phe Ser Thr Leu Glu Gly Ala Trp 
5 7555 7560 7565 

He Thr Glu Pro Ala Leu Asp Gly Gly Tyr Trp Tyr Arg Asn Leu Arg 

7570 7575 7580 

His Arg Val Gly Phe Ala Pro Ala Val Glu Thr Leu Ala Thr Asp Glu 
7585 7590 7595 7600 

lOGly Phe Thr His Phe Val Glu Val Ser Ala His Pro Val Leu Thr Met 
7605 7610 7615 

Ala Leu Pro Glu Thr Val Thr Gly Leu Gly Thr Leu Arg Arg Asp Asn 

7620 7625 7630 

Gly Gly Gin His Arg Leu Thr Thr Ser Leu Ala Glu Ala Trp Ala Asn 
15 7635 7640 7645 

Gly Leu Thr Val Asp Trp Ala Ser Leu Leu Pro Thr Thr Thr Thr His 

7650 7655 7660 

Pro Asp Leu Pro Thr Tyr Ala Phe Gin Thr Glu Arg Tyr Trp Pro Gin 
7665 7670 7675 7680 

20Pro Asp Leu Ser Ala Ala Gly Asp He Thr Ser Ala Gly Leu Gly Ala 
7685 7690 7695 

Ala Glu His Pro Leu Leu Gly Ala Ala Val Ala Leu Ala Asp Ser Asp 

7700 7705 7710 

Gly Cys Leu Leu Thr Gly Ser Leu Ser Leu Arg Thr His Pro Trp Leu 
25 7715 7720 7725 

Ala Asp His Ala Val Ala Gly Thr Val Leu Leu Pro Gly Thr Ala Phe 

7730 7735 7740 

Val Glu Leu Ala Phe Arg Ala Gly Asp Gin Val Gly Cys Asp Leu Val 
7745 7750 7755 7760 

30Glu Glu Leu Thr Leu Asp Ala Pro Leu Val Leu Pro Arg Arg Gly Ala 
7765 7770 7775 

Val Arg Val Gin Leu Ser Val Gly Ala Ser Asp Glu Ser Gly Arg Arg 

7780 7785 7790 

Thr Phe Gly Leu Tyr Ala His Pro Glu Asp Ala Pro Gly Glu Ala Glu 
35 7795 7800 7805 

Trp Thr Arg His Ala Thr Gly Val Leu Ala Ala Arg Ala Asp Arg Thr 

7810 7815 7820 

Ala Pro Val Ala Asp Pro Glu Ala Trp Pro Pro Pro Gly Ala Glu Pro 
7825 7830 7835 7840 

40val Asp Val Asp Gly Leu Tyr Glu Arg Phe Ala Ala Asn Gly Tyr Gly 
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7845 7850 7855 

Tyr Gly Pro Leu Phe Gin Gly Val Arg Gly Val Trp Arg Arg Gly Asp 

7860 7865 7870 

Glu Val Phe Ala Asp Val Ala Leu Pro Ala Glu Val Ala Gly Ala Glu 
5 7875 7880 7885 

Gly Ala Arg Phe Gly Leu His Pro Ala Leu Leu Asp Ala Ala Val Gin 

7890 7895 7900 

Ala Ala Gly Ala Gly Arg Gly Val Arg Arg Gly His Ala Ala Ala Val 
7905 7910 7915 7920 

lOArg Leu Glu Arg Asp Leu Leu Tyr Ala Val Gly Ala Thr Ala Leu Arg 
7925 7930 7935 

Val Arg Leu Ala Pro Ala Gly Pro Asp Thr Val Ser Val Ser Ala Ala 

7940 7945 7950 

Asp Ser Ser Gly Gin Pro Val Phe Ala Ala Asp Ser Leu Thr Val Leu 
15 7955 7960 7965 

Pro Val Asp Pro Ala Gin Leu Ala Ala Phe Ser Asp Pro Thr Leu Asp 

7970 7975 7980 

Ala Leu His Leu Leu Glu Trp Thr Ala Trp Asp Gly Ala Ala Gin Ala 
7965 7990 7995 8000 

20Leu Pro Gly Ala Val Val Leu Gly Gly Asp Ala Asp Gly Leu Ala Ala 
8005 8010 8015 

Ala Leu Arg Ala Gly Gly Thr Glu Val Leu Ser Phe Pro Asp Leu Thr 

8020 8025 8030 

Asp Leu Val Glu Ala Val Asp Arg Gly Glu Thr Pro Ala Pro Ala Thr 
25 8035 8040 8045 

Val Leu Val Ala Cys Pro Ala Ala Gly Pro Asp Gly Pro Glu His Val 

8050 8055 8060 

Arg Glu Ala Leu His Gly Ser Leu Ala Leu Met Gin Ala Trp Leu Ala 
8065 8070 8075 8080 

30Asp Glu Arg Phe Thr Asp Gly Arg Leu Val Leu Val Thr Arg Asp Ala 
8085 8090 8095 

Val Ala Ala Arg Ser Gly Asp Gly Leu Arg Ser Thr Gly Gin Ala Ala 

8100 8105 8110 

Val Trp Gly Leu Gly Arg Ser Ala Gin Thr Glu Ser Pro Gly Arg Phe 
35 8115 8120 8125 

Val Leu Leu Asp Leu Ala Gly Glu Ala Arg Thr Ala Gly Asp Ala Thr 

8130 8135 8140 

Ala Gly Asp Gly Leu Thr Thr Gly Asp Ala Thr Val Gly Gly Thr Ser 
8145 8150 8155 8160 

40Gly Asp Ala Ala Leu Gly Ser Ala Leu Ala Thr Ala Leu Gly Ser Gly 
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8165 8170 8175 

Glu Pro Gin Leu Ala Leu Arg Asp Gly Ala Leu Leu Val Pro Arg Leu 

8180 8185 8190 

Ala Arg Ala Ala Ala Pro Ala Ala Ala Asp Gly Leu Ala Ala Ala Asp 
5 8195 8200 8205 

Gly Leu Ala Ala Leu Pro Leu Pro Ala Ala Pro Ala Leu Trp Arg Leu 

8210 8215 8220 

Glu Pro Gly Thr Asp Gly Ser Leu Glu Ser Leu Thr Ala Ala Pro Gly 
8225 8230 8235 8240 

lOAsp Ala Glu Thr Leu Ala Pro Glu Pro Leu Gly Pro Gly Gin Val Arg 
8245 8250 8255 

He Ala He Arg Ala Thr Gly Leu Asn Phe Arg Asp Val Leu He Ala 

8260 8265 8270 

Leu Gly Met Tyr Pro Asp Pro Ala Leu Met Gly Thr Glu Gly Ala Gly 
15 8275 8280 8285 

Val Val Thr Ala Thr Gly Pro Gly Val Thr His Leu Ala Pro Gly Asp 

8290 8295 8300 

Arg Val Met Gly Leu Leu Ser Gly Ala Tyr Ala Pro Val Val Val Ala 
8305 8310 8315 8320 

20Asp Ala Arg Thr Val Ala Arg Met Pro Glu Gly Trp Thr Phe Ala Gin 
8325 8330 8335 

Gly Ala Ser Val Pro Val Val Phe Leu Thr Ala Val Tyr Ala Leu Arg 

8340 8345 8350 

Asp Leu Ala Asp Val Lys Pro Gly Glu Arg Leu Leu Val His Ser Ala 
25 8355 8360 8365 

Ala Gly Gly Val Gly Met Ala Ala Val Gin Leu Ala Arg His Trp Gly 

8370 8375 8380 

Val Glu Val His Gly Thr Ala Ser His Gly Lys Trp Asp Ala Leu Arg 
8385 8390 8395 8400 

30Ala Leu Gly Leu Asp Asp Ala His He Ala Ser Ser Arg Thr Leu Asp 
8405 8410 8415 

Phe Glu Ser Ala Phe Arg Ala Ala Ser Gly Gly Ala Gly Met Asp Val 

8420 8425 8430 

Val Leu Asn Ser Leu Ala Arg Glu Phe Val Asp Ala Ser Leu Arg Leu 
35 8435 8440 8445 

Leu Gly Pro Gly Gly Arg Phe Val Glu Met Gly Lys Thr Asp Val Arg 

8450 8455 8460 

Asp Ala Glu Arg Val Ala Ala Asp His Pro Gly Val Gly Tyr Arg Ala 
8465 8470 8475 8480 

40Phe Asp Leu Gly Glu Ala Gly Pro Glu Arg He Gly Glu Met Leu Ala 
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8485 8490 8495 

Glu Val lie Ala Leu Phe Glu Asp Gly Val Leu Arg Kis Leu Pro Val 

8500 8505 8510 

Thr Thr Trp Asp Val Arg Arg Ala Arg Asp Ala Phe Arg His Val Ser 
5 8515 8520 8525 

Gin Ala Arg His Thr Gly Lys Val Val Leu Thr Met Pro Ser Gly Leu 

8530 8535 8540 

Asp Pro Glu Gly Thr Val Leu Leu Thr Gly Gly Thr Gly Ala Leu Gly 
8545 8550 8555 8560 

lOGly lie Val Ala Arg His Val Val Gly Glu Trp Gly Val Arg Arg Leu 
8565 8570 8575 

Leu Leu Val Ser Arg Arg Gly Thr Asp Ala Pro Gly Ala Gly Glu Leu 

8580 8585 8590 

Val His Glu Leu Glu Ala Leu Gly Ala Asp Val Ser Val Ala Ala Cys 
15 8595 8600 8605 

Asp Val Ala Asp Arg Glu Ala Leu Thr Ala Val Leu Asp Ser lie Pro 

8610 8615 8620 

Ala Glu His Pro Leu Thr Ala Val Val His Thr Ala Gly Val Leu Ser 
8625 8630 8635 8640 

20Asp Gly Thr Leu Pro Ser Met Thr Ala Glu Asp Val Glu His Val Leu 
8645 8650 8655 

Arg Pro Lys Val Asp Ala Ala Phe Leu Leu Asp Glu Leu Thr Ser Thr 

8660 8665 8670 

Pro Gly Tyr Asp Leu Ala Ala Phe Val Met Phe Ser Ser Ala Ala Ala 
25 8675 8680 8685 

Val Phe Gly Gly Ala Gly Gin Gly Ala Tyr Ala Ala Ala Asn Ala Thr 

8690 8695 8700 

Leu Asp Ala Leu Ala Trp Arg Arg Arg Thr Ala Gly Leu Pro Ala Leu 
• 8705 8710 8715 8720 

30ser Leu Gly Trp Gly Leu Trp Ala Glu Thr Ser Gly Met Thr Gly Gly 
8725 8730 8735 

Leu Ser Asp Thr Asp Arg Ser Arg Leu Ala Arg Ser Gly Ala Thr Pro 

8740 8745 8750 

Met Asp Ser Glu Leu Thr Leu Ser Leu Leu Asp Ala Ala Met Arg Arg 
35 8755 8760 8765 

Asp Asp Pro Ala Leu Val Pro lie Ala Leu Asp Val Ala Ala Leu Arg 

8770 8775 8780 

Ala Gin Gin Arg Asp Gly Met Leu Ala Pro Leu Leu Ser Gly Leu Thr 
8785 8790 8795 8800 

40Arg Gly Ser Arg Val Gly Gly Ala Pro Val Asn Gin Arg Arg Ala Ala 
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8805 8810 8815 

Ala Gly Gly Ala Gly Glu Ala Asp Thr Asp Leu Gly Gly Arg Leu Ala 

8820 8825 8830 

Ala Met Thr Pro Asp Asp Arg Val Ala His Leu Arg Asp Leu Val Arg 
5 8835 8840 8845 

Thr His Val Ala Thr Val Leu Gly His Gly Thr Pro Ser Arg Val Asp 

8850 8855 8860 

Leu Glu Arg Ala Phe Arg Asp Thr Gly Phe Asp Ser Leu Thr Ala Val 
8865 8870 8875 8880 

lOGlu Leu Arg Asn Arg Leu Asn Ala Ala Thr Gly Leu Arg Leu Pro Ala 
8885 8890 8895 

Thr Leu Val Phe Asp His Pro Thr Pro Gly Glu Leu Ala Gly His Leu 

8900 8905 8910 

Leu Asp Glu Leu Ala Thr Ala Ala Gly Gly Ser Trp Ala Glu Gly Thr 
15 8915 8920 8925 

Gly Ser Gly Asp Thr Ala Ser Ala Thr Asp Arg Gin Thr Thr Ala Ala 

8930 8935 8940 

Leu Ala Glu Leu Asp Arg Leu Glu Gly Val Leu Ala Ser Leu Ala Pro 
8945 8950 8955 8960 

20Ala Ala Gly Gly Arg Pro Glu Leu Ala Ala Arg Leu Arg Ala Leu Ala 
8965 8970 8975 

Ala Ala Leu Gly Asp Asp Gly Asp Asp Ala Thr Asp Leu Asp Glu Ala 

8980 8985 8990 

Ser Asp Asp Asp Leu Phe Ser Phe He Asp Lys Glu Leu Gly Asp Ser 
25 8995 9000 9005 

Asp Phe Met Ala Asn Asn Glu Asp Lys Leu Arg Asp Tyr Leu Lys Arg 

9010 3015 9020 

Val Thr Ala Glu Leu Gin Gin Asn Thr Arg Arg Leu Arg Glu He Glu 
9025 9030 9035 9040 

30Gly Arg Thr His Glu Pro Val Ala He Val Gly Met Ala Cys Arg Leu 
9045 9050 9055 

Pro Gly Gly Val Ala Ser Pro Glu Asp Leu Trp Gin Leu Val Ala Gly 

9060 9065 9070 

Asp Gly Asp Ala He Ser Glu Phe Pro Gin Asp Arg Gly Trp Asp Val 
35 9075 9080 9085 

Glu Gly Leu Tyr Asp Pro Asp Pro Asp Ala Ser Gly Arg Thr Tyr Cys 

9090 9095 9100 

Arg Ser Gly Gly Phe Leu His Asp Ala Gly Glu Phe Asp Ala Asp Phe 
9105 9110 9115 9120 

40Phe Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg 
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9125 9130 9135 

Leu Ser Leu Thr Thr Ala Trp Glu Ala lie Glu Ser Ala Gly lie Asp 

9140 9145 9150 

Pro Thr Ala Leu Lys Gly Ser Gly Leu Gly Val Phe Val Gly Gly Trp 
5 9155 9160 9165 

His Thr Gly Tyr Thr Ser Gly Gin Thr Thr Ala Val Gin Ser Pro Glu 

9170 9175 9180 

Leu Glu Gly His Leu Val Ser Gly Ala Ala Leu Gly Phe Leu Ser Gly 
9185 9190 9195 9200 

lOArg lie Ala Tyr Val Leu Gly Thr Asp Gly Pro Ala Leu Thr Val Asp 
9205 9210 9215 

Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Gin Ala 

9220 9225 9230 

Leu Arg Lys Gly Glu Cys Asp Met Ala Leu Ala Gly Gly Val Thr Val 
15 9235 9240 9245 

Met Pro Asn Ala Asp Leu Phe Val Gin Phe Ser Arg Gin Arg Gly Leu 

9250 9255 9260 

Ala Ala Asp Gly Arg Ser Lys Ala Phe Ala Thr Ser Ala Asp Gly Phe 
9265 9270 9275 9280 

20Gly Pro Ala Glu Gly Ala Gly Val Leu Leu Val Glu Arg Leu Ser Asp 
9285 9290 9295 

Ala Arg Arg Asn Gly His Arg lie Leu Ala Val Val Arg Gly Ser Ala 

9300 9305 9310 

Val Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro His Gly Pro 
25 9315 9320 9325 

Ser Gin Gin Arg Val lie Arg Arg Ala Leu Ala Asp Ala Arg Leu Ala 

9330 9335 9340 

Pro Gly Asp Val Asp Val Val Glu Ala His Gly Thr Gly Thr Arg Leu 
9345 9350 9355 9360 

30Gly Asp Pro lie Glu Ala Gin Ala Leu lie Ala Thr Tyr Gly Gin Glu 
9365 9370 9375 

Lys Ser Ser Glu Gin Pro Leu Arg Leu Gly Ala Leu Lys Ser Asn lie 

9380 9385 9390 

Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly Val lie Lys Met Val 
35 9395 9400 9405 

Gin Ala Met Arg His Gly Leu Leu Pro Lys Thr Leu His Val Asp Glu 

9410 9415 9420 

Pro Ser Asp Gin lie Asp Trp Ser Ala Gly Thr Val Glu Leu Leu Thr 
9425 9430 9435 9440 

40Glu Ala Val Asp Trp Pro Glu Lys Gin Asp Gly Gly Leu Arg Arg Ala 



9445 9450 9455 

Ala Val Ser Ser Phe Gly lie Ser Gly Thr Asn Ala His Val Val Leu 

9460 9465 9470 

Glu Glu Ala Pro Ala Val Glu Asp Ser Pro Ala Val Glu Pro Pro Ala 
5 9475 9480 9485 

Gly Gly Gly Val Val Pro Trp Pro Val Ser Ala Lys Thr Pro Ala Ala 

9490 9495 9500 

Leu Asp Ala Gin He Gly Gin Leu Ala Ala Tyr Ala Asp Gly Arg Thr 
9505 9510 9515 9520 

lOAsp Val Asp Pro Ala Val Ala Ala Arg Ala Leu Val Asp Ser Arg Thr 
9525 9530 9535 

Ala Met Glu His Arg Ala Val Ala Val Gly Asp Ser Arg Glu Ala Leu 

9540 9545 9550 

Arg Asp Ala Leu Arg Met Pro Glu Gly Leu Val Arg Gly Thr Ser Ser 
15 9555 9560 9565 

Asp Val Gly Arg Val Ala Phe Val Phe Pro Gly Gin Gly Thr Gin Trp 

9570 9575 9580 

Ala Gly Met Gly Ala Glu Leu Leu Asp Ser Ser Pro Glu Phe Ala Ala 
9585 9590 9595 9600 

20Ser Met Ala Glu Cys Glu Thr Ala Leu Ser Arg Tyr Val Asp Trp Ser 
9605 9610 9615 

Leu Glu Ala Val Val Arg Gin Glu Pro Gly Ala Pro Thr Leu Asp Arg 

9620 9625 9630 

Val Asp Val Val Gin Pro Val Thr Phe Ala Val Met Val Ser Leu Ala 
25 9635 9640 9645 

Lys Val Trp Gin His His Gly He Thr Pro Gin Ala Val Val Gly His 

9650 9655 9660 

Ser Gin Gly Glu He Ala Ala Ala Tyr Val Ala Gly Ala Leu Thr Leu 
9665 9670 9675 9680 

30Asp Asp Ala Ala Arg Val Val Thr Leu Arg Ser Lys Ser He Ala Ala 
9685 9690 9695 

His Leu Ala Gly Lys Gly Gly Met He Ser Leu Ala Leu Asp Glu Ala 

9700 9705 9710 

Ala Val Leu Lys Arg Leu Ser Asp Phe Asp Gly Leu Ser Val Ala Ala 
35 9715 9720 9725 

Val Asn Gly Pro Thr Ala Thr Val Val Ser Gly Asp Pro Thr Gin He 

9730 9735 9740 

Glu Glu Leu Ala Arg Thr Cys Glu Ala Asp Gly Val Arg Ala Arg He 
9745 9750 9755 9760 

40lle Pro Val Asp Tyr Ala Ser His Ser Arg Gin Val Glu He He Glu 
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9765 9770 9775 

Lys Glu Leu Ala Glu Val Leu Ala Gly Leu Ala Pro Gin Ala Pro His 

9780 9785 9790 

Val Pro Phe Phe Ser Thr Leu Glu Gly Thr Trp lie Thr Glu Pro Val 
5 9795 9800 9805 

Leu Asp Gly Thr Tyr Trp Tyr Arg Asn Leu Arg His Arg Val Gly Phe 

9810 9815 9820 

Ala Pro Ala Val Glu Thr Leu Ala Val Asp Gly Phe Thr His Phe He 
9825 9830 9835 9840 

lOGlu Val Ser Ala His Pro Val Leu Thr Met Thr Leu Pro Glu Thr Val 
9845 9850 9855 

Thr Gly Leu Gly Thr Leu Arg Arg Glu Gin Gly Gly Gin Glu Arg Leu 

9860 9865 9870 

Val Thr Ser Leu Ala Glu Ala Trp Ala Asn Gly Leu Thr lie Asp Trp 
15 9875 9880 9885 

Ala Pro He Leu Pro Thr Ala Thr Gly His His Pro Glu Leu Pro Thr 

9890 9895 9900 

Tyr Ala Phe Gin Thr Glu Arg Phe Trp Leu Gin Ser Ser Ala Pro Thr 
9905 9910 9915 9920 

20ser Ala Ala Asp Asp Trp Arg Tyr Arg Val Glu Trp Lys Pro Leu Thr 
9925 9930 9935 

Ala Ser Gly Gin Ala Asp Leu Ser Gly Arg Trp He Val Ala Val Gly 

9940 9945 9950 

Ser Glu Pro Glu Ala Glu Leu Leu Gly Ala Leu Lys Ala Ala Gly Ala 
25 9955 9960 9965 

Glu Val Asp Val Leu Glu Ala Gly Ala Asp Asp Asp Arg Glu Ala Leu 

9970 9975 9980 

Ala Ala Arg Leu Thr Ala Leu Thr Thr Gly Asp Gly Phe Thr Gly Val 
9985 9990 9995 10000 

30val Ser Leu Leu Asp Asp Leu Val Pro Gin Val Ala Trp Val Gin Ala 
10005 10010 10015 

Leu Gly Asp Ala Gly He Lys Ala Pro Leu Trp Ser Val Thr Gin Gly 

10020 10025 10030 

Ala Val Ser Val Gly Arg Leu Asp Thr Pro Ala Asp Pro Asp Arg Ala 
35 10035 10040 10045 

Met Leu Trp Gly Leu Gly Arg Val Val Ala Leu Glu His Pro Glu Arg 

10050 10055 10060 1 

Trp Ala Gly Leu Val Asp Leu Pro Ala Gin Pro Asp Ala Ala Ala Leu 
0065 10070 10075 10080 

40Ala His Leu Val Thr Ala Leu Ser Gly Ala Thr Gly Glu Asp Gin He 
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10085 10090 10095 

Ala lie Arg Thr Thr Gly Leu His Ala Arg Arg Leu Ala Arg Ala Pro 

10100 10105 10110 

Leu His Gly Arg Arg Pro Thr Arg Asp Trp Gin Pro His Gly Thr Val 
5 10115 10120 10125 

Leu He Thr Gly Gly Thr Gly Ala Leu Gly Ser His Ala Ala Arg Trp 

10130 10135 10140 1 

Met Ala His His Gly Ala Glu His Leu Leu Leu Val Ser Arg Ser Gly 
0145 10150 10155 10160 

lOGlu Gin Ala Pro Gly Ala Thr Gin Leu Thr Ala Glu Leu Thr Ala Ser 
10165 10170 10175 

Gly Ala Arg Val Thr He Ala Ala Cys Asp Val Ala Asp Pro His Ala 

10180 10185 10190 

Met Arg Thr Leu Leu Asp Ala He Pro Ala Glu Thr Pro Leu Thr Ala 
15 10195 10200 10205 

Val Val His Thr Ala Gly Ala Pro Gly Gly Asp Pro Leu Asp Val Thr 

10210 10215 10220 1 

Gly Pro Glu Asp He Ala Arg He Leu Gly Ala Lys Thr Ser Gly Ala 
0225 10230 10235 10240 

20Glu Val Leu Asp Asp Leu Leu Arg Gly Thr Pro Leu Asp Ala Phe Val 
10245 10250 10255 

Leu Tyr Ser Ser Asn Ala Gly Val Trp Gly Ser Gly Ser Gin Gly Val 

10260 10265 10270 

Tyr Ala Ala Ala Asn Ala His Leu Asp Ala Leu Ala Ala Arg Arg Arg 
25 10275 10280 10285 

Ala Arg Gly Glu Thr Ala Thr Ser Val Ala Trp Gly Leu Trp Ala Gly 

10290 10295 10300 1 

Asp Gly Met Gly Arg Gly Ala Asp Asp Ala Tyr Trp Gin Arg Arg Gly 
' 0305 10310 10315 10320 

30lle Arg Pro Met Ser Pro Asp Arg Ala Leu Asp Glu Leu Ala Lys Ala 
10325 10330 10335 

Leu Ser His Asp Glu Thr Phe Val Ala Val Ala Asp Val Asp Trp Glu 

10340 10345 10350 

Arg Phe Ala Pro Ala Phe Thr Val Ser Arg Pro Ser Leu Leu Leu Asp 
35 10355 10360 10365 

Gly Val Pro Glu Ala Arg Gin Ala Leu Ala Ala Pro Val Gly Ala Pro 

10370 10375 10380 1 

Ala Pro Gly Asp Ala Ala Val Ala Pro Thr Gly Gin Ser Ser Ala Leu 
0385 10390 10395 10400 

40Ala Ala He Thr Ala Leu Pro Glu Pro Glu Arg Arg Pro Ala Leu Leu 
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10405 10410 10415 

Thr Leu Val Arg Thr His Ala Ala Ala Val Leu Gly His Ser Ser Pro 

10420 10425 10430 

Asp Arg Val Ala Pro Gly Arg Ala Phe Thr Glu Leu Gly Phe Asp Ser 
5 10435 10440 10445 

Leu Thr Ala Val Gin Leu Arg Asn Gin Leu Ser Thr Val Val Gly Asn 

10450 10455 10460 1 

Arg Leu Pro Ala Thr Thr Val Phe Asp His Pro Thr Pro Ala Ala Leu 
0465 10470 10475 10480 

lOAla Ala His Leu His Glu Ala Tyr Leu Ala Pro Ala Glu Pro Ala Pro 
10485 10490 10495 

Thr Asp Trp Glu Gly Arg Val Arg Arg Ala Leu Ala Glu Leu Pro Leu 

10500 10505 10510 

Asp Arg Leu Arg Asp Ala Gly Val Leu Asp Thr Val Leu Arg Leu Thr 
15 10515 10520 10525 

Gly lie Glu Pro Glu Pro Gly Ser Gly Gly Ser Asp Gly Gly Ala Ala 

10530 10535 10540 1 

Asp Pro Gly Ala Glu Pro Glu Ala Ser lie Asp Asp Leu Asp Ala Glu 
0545 10550 10555 10560 

20Ala Leu He Arg Met Ala Leu Gly Pro Arg Asn Thr Met Thr Ser Ser 
10565 10570 10575 

Asn Glu Gin Leu Val Asp Ala Leu Arg Ala Ser Leu Lys Glu Asn Glu 

10580 10585 10590 

Glu Leu Arg Lys Glu Ser Arg Arg Arg Ala Asp Arg Arg Gin Glu Pro 
25 10595 10600 10605 

Met Ala He Val Gly Met Ser Cys Arg Phe Ala Gly Gly He Arg Ser 

10610 10615 10620 1 

Pro Glu Asp Leu Trp Asp Ala Val Ala Ala Gly Lys Asp Leu Val Ser 
0625 10630 10635 10640 

30Glu Val Pro Glu Glu Arg Gly Trp Asp He Asp Ser Leu Tyr Asp Pro 
10645 10650 10655 

Val Pro Gly Arg Lys Gly Thr Thr Tyr Val Arg Asn Ala Ala Phe Leu 

10660 10665 10670 

Asp Asp Ala Ala Gly Phe Asp Ala Ala Phe Phe Gly He Ser Pro Arg 
35 10675 10680 10685 

Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Gin Leu Leu Glu Ala Ser 

10690 10695 10700 1 

Trp Glu Val Phe Glu Arg Ala Gly He Asp Pro Ala Ser Val Arg Gly 
0705 10710 10715 10720 

40Thr Asp Val Gly Val Tyr Val Gly Cys Gly Tyr Gin Asp Tyr Ala Pro 
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10725 10730 10735 

Asp He Arg Val Ala Pro Glu Gly Thr Gly Gly Tyr Val Val Thr Gly 

10740 10745 10750 

Asn Ser Ser Ala Val Ala Ser Gly Arg He Ala Tyr Ser Leu Gly Leu 
5 10755 10760 10765 

Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val 

10770 10775 10780 1 

Ala Leu His Leu Ala Leu Lys Gly Leu Arg Asn Gly Asp Cys Ser Thr 
0785 10790 10795 10800 

lOAla Leu Val Gly Gly Val Ala Val Leu Ala Thr Pro Gly Ala Phe He 
10805 10810 10815 

Glu Phe Ser Ser Gin Gin Ala Met Ala Ala Asp Gly Arg Thr Lys Gly 

10820 10825 10830 

Phe Ala Ser Ala Ala Asp Gly Leu Ala Trp Gly Glu Gly Val Ala Val 
15 10835 10840 10845 

Leu Leu Leu Glu Arg Leu Ser Asp Ala Arg Arg Lys Gly His Arg Val 

10850 10855 10860 1 

Leu Ala Val Val Arg Gly Ser Ala He Asn Gin Asp Gly Ala Ser Asn 
0865 10870 10875 10880 

20Gly Leu Thr Ala Pro His Gly Pro Ser Gin Gin His Leu He Arg Gin 
10885 10890 10895 

Ala Leu Ala Asp Ala Arg Leu Thr Ser Ser Asp Val Asp Val Val Glu 

10900 10905 10910 

Gly His Gly Thr Gly Thr Arg Leu Gly Asp Pro He Glu Ala Gin Ala 
25 10915 10920 10925 

Leu Leu Ala Thr Tyr Gly Gin Gly Arg Ala Pro Gly Gin Pro Leu Arg 

10930 10935 10940 1 

Leu Gly Thr Leu Lys Ser Asn He Gly His Thr Gin Ala Ala Ser Gly 
0945 10950 10955 10960 

30val Ala Gly Val He Lys Met Val Gin Ala Leu Arg His Gly Val Leu 
10965 10970 10975 

Pro Lys Thr Leu His Val Asp Glu Pro Thr Asp Gin Val Asp Trp Ser 

10980 10985 „ 10990 

Ala Gly Ser Val Glu Leu Leu Thr Glu Ala Val Asp Trp Pro Glu Arg 
35 10995 11000 11005 

Pro Gly Arg Leu Arg Arg Ala Gly Val Ser Ala Phe Gly Val Gly Gly 

11010 11015 11020 1 

Thr Asn Ala His Val Val Leu Glu Glu Ala Pro Ala Val Glu Glu Ser 
1025 H030 H035 11040 

40Pro Ala Val Glu Pro Pro Ala Gly Gly Gly Val Val Pro Trp Pro Val 
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11045 11050 11055 

Ser Ala Lys Thr Ser Ala Ala Leu Asp Ala Gin lie Gly Gin Leu Ala 

11060 11065 11070 

Ala Tyr Ala Glu Asp Arg Thr Asp Val Asp Pro Ala Val Ala Ala Arg 
5 11075 11080 11085 

Ala Leu Val Asp Ser Arg Thr Ala Met Glu His Arg Ala Val Ala Val 

11090 11095 11100 1 

Gly Asp Ser Arg Glu Ala Leu Arg Asp Ala Leu Arg Met Pro Glu Gly 
1105 11110 11115 11120 

lOLeu Val Arg Gly Thr Val Thr Asp Pro Gly Arg Val Ala Phe Val Phe 
11125 11130 11135 

Pro Gly Gin Gly Thr Gin Trp Ala Gly Met Gly Ala Glu Leu Leu Asp 

11140 11145 11150 

Ser Ser Pro Glu Phe Ala Ala Ala Met Ala Glu Cys Glu Thr Ala Leu 
15 11155 11160 11165 

Ser Pro Tyr Val Asp Trp Ser Leu Glu Ala Val Val Arg Gin Ala Pro 

11170 11175 11180 1 

Ser Ala Pro Thr Leu Asp Arg Val Asp Val Val Gin Pro Val Thr Phe 
1185 11190 11195 11200 

20Ala Val Met Val Ser Leu Ala Lys Val Trp Gin His His Gly lie Thr 
11205 11210 11215 

Pro Glu Ala Val lie Gly His Ser Gin Gly Glu lie Ala Ala Ala Tyr 

11220 11225 11230 

Val Ala Gly Ala Leu Thr Leu Asp Asp Ala Ala Arg Val Val Thr Leu 
25 11235 11240 11245 

Arg Ser Lys Ser lie Ala Ala His Leu Ala Gly Lys Gly Gly Met lie 

11250 11255 11260 1 

Ser Leu Ala Leu Ser Glu Glu Ala Thr Arg Gin Arg lie Glu Asn Leu 
1265 11270 11275 11280 

30His Gly Leu Ser lie Ala Ala Val Asn Gly Pro Thr Ala Thr Val Val 
11285 11290 11295 

Ser Gly Asp Pro Thr Gin lie Gin Glu Leu Ala Gin Ala Cys Glu Ala 

11300 11305 11310 

Asp Gly lie Arg Ala Arg lie lie Pro Val Asp Tyr Ala Ser His Ser 
35 11315 11320 11325 

Ala His Val Glu Thr lie Glu Asn Glu Leu Ala Asp Val Leu Ala Gly 

11330 11335 11340 1 

Leu Ser Pro Gin Thr Pro Gin Val Pro Phe Phe Ser Thr Leu Glu Gly 
1345 11350 11355 11360 

40Thr Trp lie Thr Glu Pro Ala Leu Asp Gly Gly Tyr Trp Tyr Arg Asn 
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11365 11370 11375 

Leu Arg His Arg Val Gly Phe Ala Pro Ala Val Glu Thr Leu Ala Thr 

11380 11385 11390 

Asp Glu Gly Phe Thr His Phe lie Glu Val Ser Ala His Pro Val Leu 
5 11395 11400 11405 

Thr Met Thr Leu Pro Asp Lys Val Thr Gly Leu Ala Thr Leu Arg Arg 

11410 11415 11420 1 

Glu Asp Gly Gly Gin His Arg Leu Thr Thr Ser Leu Ala Glu Ala Trp 
1425 11430 11435 11440 

lOAla Asn Gly Leu Ala Leu Asp Trp Ala Ser Leu Leu Pro Ala Thr Gly 
11445 11450 11455 

Ala Leu Ser Pro Ala Val Pro Asp Leu Pro Thr Tyr Ala Phe Gin His 

11460 11465 11470 

Arg Ser Tyr Trp lie Ser Pro Ala Gly Pro Gly Glu Ala Pro Ala His 
15 11475 11480 11485 

Thr Ala Ser Gly Arg Glu Ala Val Ala Glu Thr Gly Leu Ala Trp Gly 

11490 11495 11500 1 

Pro Gly Ala Glu Asp Leu Asp Glu Glu Gly Arg Arg Ser Ala Val Leu 
1505 11510 11515 11520 

20Ala Met Val Met Arg Gin Ala Ala Ser Val Leu Arg Cys Asp Ser Pro 
11525 11530 11535 

Glu Glu Val Pro Val Asp Arg Pro Leu Arg Glu lie Gly Phe Asp Ser 

11540 11545 11550 

Leu Thr Ala Val Asp Phe Arg Asn Arg Val Asn Arg Leu Thr Gly Leu 
25 11555 11560 11565 

Gin Leu Pro Pro Thr Val Val Phe Gin His Pro Thr Pro Val Ala Leu 

11570 11575 11580 1 

Ala Glu Arg lie Ser Asp Glu Leu Ala Glu Arg Asn Trp Ala Val Ala 
1585 11590 11595 11600 

30Glu Pro Ser Asp His Glu Gin Ala Glu Glu Glu Lys Ala Ala Ala Pro 
11605 11610 11615 

Ala Gly Ala Arg Ser Gly Ala Asp Thr Gly Ala Gly Ala Gly Met Phe 

11620 11625 11630 

Arg Ala Leu Phe Arg Gin Ala Val Glu Asp Asp Arg Tyr Gly Glu Phe 
35 11635 11640 11645 

Leu Asp Val Leu Ala Glu Ala Ser Ala Phe Arg Pro Gin Phe Ala Ser 

11650 11655 11660 1 

Pro Glu Ala Cys Ser Glu Arg Leu Asp Pro Val Leu Leu Ala Gly Gly 
1665 11670 11675 11680 

40Pro Thr Asp Arg Ala Glu Gly Arg Ala Val Leu Val Gly Cys Thr Gly 



95 

11685 11690 11695 

Thr Ala Ala Asn Gly Gly Pro His Glu Phe Leu Arg Leu Ser Thr Ser 

11700 11705 11710 

Phe Gin Glu Glu Arg Asp Phe Leu Ala Val Pro Leu Pro Gly Tyr Gly 
5 11715 11720 11725 

Thr Gly Thr Gly Thr Gly Thr Ala Leu Leu Pro Ala Asp Leu Asp Thr 

11730 11735 11740 1 

Ala Leu Asp Ala Gin Ala Arg Ala lie Leu Arg Ala Ala Gly Asp Ala 
1745 11750 11755 11760 

lOPro Val Val Leu Leu Gly His Ser Gly Gly Ala Leu Leu Ala His Glu 
11765 11770 11775 

Leu Ala Phe Arg Leu Glu Arg Ala His Gly Ala Pro Pro Ala Gly He 

11780 11785 11790 

Val Leu Val Asp Pro Tyr Pro Pro Gly His Gin Glu Pro He Glu Val 
15 11795 11800 11805 

Trp Ser Arg Gin Leu Gly Glu Gly Leu Phe Ala Gly Glu Leu Glu Pro 

11810 11815 11820 1 

Met Ser Asp Ala Arg Leu Leu Ala Met Gly Arg Tyr Ala Arg Phe Leu 
1825 11830 11835 11840 

20Ala Gly Pro Arg Pro Gly Arg Ser Ser Ala Pro Val Leu Leu Val Arg 
11845 11850 11855 

Ala Ser Glu Pro Leu Gly Asp Trp Gin Glu Glu Arg Gly Asp Trp Arg 

11860 11865 11870 

Ala His Trp Asp Leu Pro His Thr Val Ala Asp Val Pro Gly Asp His 
25 11875 11880 11885 

Phe Thr Met Met Arg Asp His Ala Pro Ala Val Ala Glu Ala Val Leu 

11890 11895 11900 1 

Ser Trp Leu Asp Ala He Glu Gly He Glu Gly Ala Gly Lys Met Thr 
1905 11910 11915 11920 

30Asp Arg Pro Leu Asn Val Asp Ser Gly Leu Trp He Arg Arg Phe His 
11925 11930 11935 

Pro Ala Pro Asn Ser Ala Val Arg Leu Val Cys Leu Pro His Ala Gly 

11940 11945 11950 

Gly Ser Ala Ser Tyr Phe Phe Arg Phe Ser Glu Glu Leu His Pro Ser 
35 11955 11960 11965 

Val Glu Ala Leu Ser Val Gin Tyr Pro Gly Arg Gin Asp Arg Arg Ala 

11970 11975 11980 1 

Glu Pro Cys Leu Glu Ser Val Glu Glu Leu Ala Glu His Val Val Ala 
1985 11990 11995 12000 

40Ala Thr Glu Pro Trp Trp Gin Glu Gly Arg Leu Ala Phe Phe Gly His 
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12005 12010 12015 

Ser Leu Gly Ala Ser Val Ala Phe Glu Thr Ala Arg lie Leu Glu Gin 

12020 12025 12030 

Arg His Gly Val Arg Pro Glu Gly Leu Tyr Val Ser Gly Arg Arg Ala 
5 12035 12040 12045 

Pro Ser Leu Ala Pro Asp Arg Leu Val His Gin Leu Asp Asp Arg Ala 

12050 12055 12060 1 

Phe Leu Ala Glu lie Arg Arg Leu Ser Gly Thr Asp Glu Arg Phe Leu 
2065 12070 12075 12080 

lOGln Asp Asp Glu Leu Leu Arg Leu Val Leu Pro Ala Leu Arg Ser Asp 
12085 12090 12095 

Tyr Lys Ala Ala Glu Thr Tyr Leu His Arg Pro Ser Ala Lys Leu Thr 

12100 12105 12110 

Cys Pro Val Met Ala Leu Ala Gly Asp Arg Asp Pro Lys Ala Pro Leu 
15 12115 12120 12125 

Asn Glu Val Ala Glu Trp Arg Arg His Thr Ser Gly Pro Phe Cys Leu 

12130 12135 12140 1 

Arg Ala Tyr Ser Gly Gly His Phe Tyr Leu Asn Asp Gin Trp His Glu 
2145 12150 12155 12160 

20lle Cys Asn Asp lie Ser Asp His Leu Leu Val Thr Arg Gly Ala Pro 
12165 12170 12175 

Asp Ala Arg Val Val Gin Pro Pro Thr Ser Leu lie Glu Gly Ala Ala 

12180 12185 12190 

Lys Arg Trp Gin Asn Pro Arg 
25 12195 1 



30 <210> 7 

<211> 1248 
<212> DNA 

<213> Streptomyces venezuelae 
35 <400> 7 

gtgaaaagcg ccttatccga cctcgcattc ttcggcggcc ccgccgcttt cgaccagccg 60 
ctcctcgtgg ggcggcccaa ccgcatcgac cgcgccaggc tgtacgagcg gctcgaccgg 120 
gccctcgaca gccagtggct gtccaacggc ggcccgctcg tccgcgagtt cgaggagcgc 180 
gtcgccgggc tcgccggggt ccggcatgcc gtggccacct gcaacgccac ggccgggctc 240 
40 cagctcctcg cgcacgccgc cggcctcacc ggcgaagtga tcatgccgtc gatgacgttc 3 00 
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gccgccaccc 


cgcacgcac t 


gcgctggatc 


ggcctcaccc 


cggt c t t cgc 


cgaca tcgac 


i & n 


ccggacaccg 


gcaacctcga 


cccggaccag 


gtggccgccg 


CygtCdLdLL 




*± Z U 


gccgtcgtcg 


gcgtccacc t 


ctggggccgc 


ccctgcgccg 


ccgaccagc t 


gcggaaggtc 




gccgacgagc 


acggcctgcg 


gctgtacttc 


gacgccgcgc 


acgccctcgg 


ctgcgcggtc 


54 0 


gacggccggc 


ccgccggcag 


cctcggcgac 


gccgaggtct 


tcagcttcca 


cgccaccaag 


600 


gccgtcaacg 


ccttcgaggg 


cggcgccgtc 


gtcaccgacg 


acgccgacct 


cgccgcccgg 


660 


atccgcgccc 


tccacaactt 


cggcttcgac 


ctgcccggcg 


gcagccccgc 


cggcgggacc 


72 0 


aacgccaaga 


tgagcgaggc 


cgccgccgcc 


atgggcctca 


cctccctcga 


cgcgtttccc 


7 8 0 


gaggtcatcg 


accggaaccg 


gcgcaaccac 


gccgcctacc 


gcgagcacct 


cgcggacctc 


84 0 


cccggcgtcc 


tcgtcgccga 


ccacgaccgc 


cacggcctca 


acaac caeca 


gfcacgtgatc 


90 0 


gtcgagatcg 


acgaggccac 


caccggcatc 


caccgcgacc 


tcgtcatgga 


ggtcctgaag 


960 


gccgaaggcg 


tgcacacccg 


cgcctacttc 


tcgccgggct 


gccacgagct 


ggagcegtae 


102 0 


cgcgggcagc 


cgcacgcccc 


gctgccgcac 


accgaacgcc 


tcgccgcgcg 


cgtgctgtcc 


1080 


ctgccgaccg 


gcaccgccat 


cggcgacgac 


gacatccgcc 


gggtegcega 


cctgctgcgt 


1140 


ctctgcgcga 


cccgcggccg 


cgaactgacc 


gcgcgccacc 


gcgacacggc 


ccccgccccg 


1200 


ctcgcggccc 


cccagacatc 


cacgcccacg 


attggacgct 


cccgatga 
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<210> 8 
<211> 415 
20 <212> PRT 

<213> Streptomyces venezuelae 



<400> 8 

Met Lys Ser Ala Leu Ser Asp Leu Ala Phe Phe Gly Gly Pro Ala Ala 
25 1 5 10 15 

Phe Asp Gin Pro Leu Leu Val Gly Arg Pro Asn Arg lie Asp' Arg Ala 

20 25 30 

Arg Leu Tyr Glu Arg Leu Asp Arg Ala Leu Asp Ser Gin Trp Leu Ser 
35 40 45 

30 Asn Gly Gly Pro Leu Val Arg Glu Phe Glu Glu Arg Val Ala Gly Leu 
50 55 60 

Ala Gly Val Arg His Ala Val Ala Thr Cys Asn Ala Thr Ala Gly Leu 
65 70 75 80 

Gin Leu Leu Ala His Ala Ala Gly Leu Thr Gly Glu Val lie Met Pro 
35 85 90 95 

Ser Met Thr Phe Ala Ala Thr Pro His Ala Leu Arg Trp lie Gly Leu 

100 105 no 

Thr Pro Val Phe Ala Asp lie Asp Pro Asp Thr Gly Asn Leu Asp Pro 
115 120 125 

40 Asp Gin Val Ala Ala Ala Val Thr Pro Arg Thr Ser Ala Val Val Gly 



98 



130 135 140 

Val His Leu Trp Gly Arg Pro Cys Ala Ala Asp Gin Leu Arg Lys Val 
145 150 155 160 

Ala Asp Glu His Gly Leu Arg Leu Tyr Phe Asp Ala Ala His Ala Leu 
5 165 170 175 

Gly Cys Ala Val Asp Gly Arg Pro Ala Gly Ser Leu Gly Asp Ala Glu 

180 185 190 

Val Phe Ser Phe His Ala Thr Lys Ala Val Asn Ala Phe Glu Gly Gly 
195 200 205 

10 Ala Val Val Thr Asp Asp Ala Asp Leu Ala Ala Arg lie Arg Ala Leu 
210 215 220 

His Asn Phe Gly Phe Asp Leu Pro Gly Gly Ser Pro Ala Gly Gly Thr 
225 230 235 240 

Asn Ala Lys Met Ser Glu Ala Ala Ala Ala Met Gly Leu Thr Ser Leu 
15 245 250 255 

Asp Ala Phe Pro Glu Val lie Asp Arg Asn Arg Arg Asn His Ala Ala 

260 265 270 

Tyr Arg Glu His Leu Ala Asp Leu Pro Gly Val Leu Val Ala Asp His 
275 280 285 

20 Asp Arg His Gly Leu Asn Asn His Gin Tyr Val He Val Glu He Asp 
290 295 300 

Glu Ala Thr Thr Gly lie His Arg Asp Leu Val Met Glu Val Leu Lys 
305 310 315 320 

Ala Glu Gly Val His Thr Arg Ala Tyr Phe Ser Pro Gly Cys His Glu 
25 325 330 335 

Leu Glu Pro Tyr Arg Gly Gin Pro His Ala Pro Leu Pro His" Thr Glu 

340 345 350 

Arg Leu Ala Ala Arg Val Leu Ser Leu Pro Thr Gly Thr Ala He Gly 
355 360 365 

30 Asp Asp Asp He Arg Arg Val Ala Asp Leu Leu Arg Leu Cys Ala Thr 
370 375 380 

Arg Gly Arg Glu Leu Thr Ala Arg His Arg Asp Thr Ala Pro Ala Pro 
385 390 395 400 

Leu Ala Ala Pro Gin Thr Ser Thr Pro Thr He Gly Arg Ser Arg 
35 405 410 415 



<210> 9 
<211> 1458 
<212> DNA 

40 <213> Streptomyces venezuelae 



99 

<400> 9 





atgaccgccc 


ccgccc t t t c 


cgccaccgcc 


ccggccy dot 


y t_yt-yv*yv_-ci 


L.L-L-uyyciyou 


60 




gatctggggg 


cggcggtcca 


cgccgtcggc 


cagaccc t.cg 


LLyc^yy^yy 


^uity Ly v ^—y 


12 0 




cccgacgagg 


ccggaacgac 


cgcccgccac 


+— +— « 

CtCy LCCyyC 


ccyccyLyty 


ft* 3 f f-Tf— T 3 3 

i_.cHw.yyi — uciVi 


18 0 




agcccct tea 


ccccgc tgga 


ggaggcccgc 


v_- ct i_/ y ct v_ uyy 


O f'O't - PCTP (T"*cr 
y ^y L.vy aui-.y 


ggaege c 1 1 c 


240 




cggcgcctcc 


t cgccctgtt 


egggcaggtc 




y Lctui^y t,yy u 


J J c*.v* u y y ■ 


3 00 




cccgccgggg 


cgtactggaa 


gaacaccctg 


ctcccgct eg 


aacagcy cyy 


v_-y i_ l. ul. y ct^ 






gcggcgctcg 


ccaggaagcc 


cgt c t t cccg 


t-dC-cty L,y i_v-y 


ofT*1- f~"t~^i cr" 1 c 


?H ^— - l v^ ^ o 


42 0 




tgcatgttcc 


gctgccactt 


ctgcgtccgt 


gugaceggeg 


t-LL.y L- LdLyd 


t_-t_-L.y LttyiuL. 


4 fl n 




ctcgacgccg 


gcaacgccat 


gttceggteg 


gtcat cgacg 


— v >■» a<- a/in 
dyaUaCCCgC 


yyyv-.ctcn_-t-.L-.^ 


D *± Lf 




teggegatgt 


acttctccgg 


eggectggag 


ccget caeca 




c yyg a y cci -y 


600 




gccgcgcacg 


ccaccgacca 


cggcctgcgg 


CCCdCCyUCl. 




^> UU^y ^y V ~r W 


660 




accgagcgca 


ccctggagcg 


ccagcccggc 


/— * r^+~ faciei t~tf 

Ct.ctyyyyLL. 


t-n<" , "3f" , nr" , o^t~ 

L.yV_-Cil«-y*wlvCI 


ppara or , t~r , cf 
v* *"*y v— .civ* v* v_* 


720 




ctctacggcc 


tcaacgacga 


ggag t a cgag 


Cay cH— o etc v^y 


y »_ ctctyciciyyv— ■ 


rarrt tccac 

v^^^ v.- w V- v_* 


780 


ID 


cgcgtccgcg 


agaacctgeg 


ccgcttccag 


cage uycycg 


u^yciy ^y v*ya 


y LLy vvy uuv* 


840 




aacctcggct 


tcgcctacat 


cgtgctcccg 


ggccgtgcct 


f r~tr+ r* "t~ n t* 


pnarph not" c 
^.y ctvu t»yyL-v* 


900 




gacttcatcg 


ccgacctcaa 


egaege eggg 


cagggcagga 


CgatCyaCLL 


Q,y l_v_ detect L, l_ 


960 




cgegaggact 


acagcggccg 


tgacgaegge 


aagctgccgc 


a 99 a 99 a 9 c 9 


ggccgagcTic 






caggaggccc 


tcaacgcctt 


egaggagegg 


gtccgcgagc 


gcacccccgg 


^ +— j^-i -3 j~* n |- n 


10 80 


20 


gaetaegget 


acgccctgaa 


cagcctgcgc 


ac egggge eg 


acgccgaact 


y t_ tyLyyaLt- 


1140 




aagcccgcca 


ccatgcggcc 


caccgcgcac 


ccgcaggtcg 


eggegcaggu 


r^rrja t* r*t~ f^r*t" c 
wyctuvLv^uu 


1200 




ggcgacgtgt 


acctgtaccg 


cgaggccggc 


ttccccgacc 


tggaeggege 


gacccgctac 






atcgcgggcc 


gcgtgacccc 


cgacacctcc 


ctcaccgagg 


tegtcaggga 


ettegtcgag 


1320 




cgcggcggcg 


aggtggcggc 


cgtcgacggc 


gacgagtact 


teatggaegg 


cttcgatcag 


1380 


25 


gtcgtcaccg 


cccgcctgaa 


ccagctggag 


cgcgacgccg 


eggaeggctg 


ggaggaggee 


1440 




cgcggcttcc 


tgcgctga 










1458 



<210> 10 
<211> 485 
30 <212> PRT 

<213> Streptomyces venezuelae 

<400> 10 

Met Thr Ala Pro Ala Leu Ser Ala Thr Ala Pro Ala Glu Arg Cys Ala 
35 1 5 10 15 

His Pro Gly Ala Asp Leu Gly Ala Ala Val His Ala Val Gly Gin Thr 

20 25 30 

Leu Ala Ala Gly Gly Leu Val Pro Pro Asp Glu Ala Gly Thr Thr Ala 
35 40 45 

40 Arg His Leu Val Arg Leu Ala Val Arg Tyr Gly Asn Ser Pro Phe Thr 



100 

50 55 60 

Pro Leu Glu Glu Ala Arg His Asp Leu Gly Val Asp Arg Asp Ala Phe 
65 70 75 80 

Arg Arg Leu Leu Ala Leu Phe Gly Gin Val Pro Glu Leu Arg Thr Ala 
5 85 90 95 

Val Glu Thr Gly Pro Ala Gly Ala Tyr Trp Lys Asn Thr Leu Leu Pro 

100 105 110 

Leu Glu Gin Arg Gly Val Phe Asp Ala Ala Leu Ala Arg Lys Pro Val 
115 120 125 

10 Phe Pro Tyr Ser Val Gly Leu Tyr Pro Gly Pro Thr Cys Met Phe Arg 
130 135 140 

Cys His Phe Cys Val Arg Val Thr Gly Ala Arg Tyr Asp Pro Ser Ala 
145 150 155 160 

Leu Asp Ala Gly Asn Ala Met Phe Arg Ser Val lie Asp Glu lie Pro 
15 165 170 175 

Ala Gly Asn Pro Ser Ala Met Tyr Phe Ser Gly Gly Leu Glu Pro Leu 

180 185 190 

Thr Asn Pro Gly Leu Gly Ser Leu Ala Ala His Ala Thr Asp His Gly 
195 200 205 

20 Leu Arg Pro Thr Val Tyr Thr Asn Ser Phe Ala Leu Thr Glu Arg Thr 
210 215 220 

Leu Glu Arg Gin Pro Gly Leu Trp Gly Leu His Ala lie Arg Thr Ser 
225 230 235 240 

Leu Tyr Gly Leu Asn Asp Glu Glu Tyr Glu Gin Thr Thr Gly Lys Lys 
25 245 250 255 

Ala Ala Phe Arg Arg Val Arg Glu Asn Leu Arg Arg Phe Gin Gin Leu 

260 265 270 

Arg Ala Glu Arg Glu Ser Pro He Asn Leu Gly Phe Ala Tyr He Val 
275 280 285 

30 Leu Pro Gly Arg Ala Ser Arg Leu Leu Asp Leu Val Asp Phe He Ala 
290 295 300 

Asp Leu Asn Asp Ala Gly Gin Gly Arg Thr He Asp Phe Val Asn He 
305 310 315 320 

Arg Glu Asp Tyr Ser Gly Arg Asp Asp Gly Lys Leu Pro Gin Glu Glu 
35 325 330 335 

Arg Ala Glu Leu Gin Glu Ala Leu Asn Ala Phe Glu Glu Arg Val Arg 

340 345 350 

Glu Arg Thr Pro Gly Leu His He Asp Tyr Gly Tyr Ala Leu Asn Ser 
355 360 365 

40 Leu Arg Thr Gly Ala Asp Ala Glu Leu Leu Arg He Lys Pro Ala Thr 



101 

370 

Met Arg Pro Thr Ala 
385 

Gly Asp Val Tyr Leu 
5 405 
Ala Thr Arg Tyr lie 
420 

Glu Val Val Arg Asp 
435 

10 Asp Gly Asp Glu Tyr 
450 

Arg Leu Asn Gin Leu 
465 

Arg Gly Phe Leu Arg 
15 485 

<210> 11 
<211> 879 
<212> DNA 

20 <213> Streptomyces venezuelae 



<400> 11 





atgaagggaa 


tagtcctggc 


cggcgggagc 


ggaactcggc 


tgcatccggc 


gacctcggtc 


60 




atttcgaagc 


agattcttcc 


ggtctacaac 


aaaccgatga 


tctactatcc 


gctgtcggtt 


12 0 


25 


ctcatgctcg 


gcggtattcg 


cgagattcaa 


atcatctcga 


ccccccagca 


catcgaactc 


180 




ttccagtcgc 


ttctcggaaa 


cggcaggcac 


ctgggaatag 


aactcgacta 


tgcggtccag 


240 




aaagagcccg 


caggaatcgc 


ggacgcactt 


ctcgtcggag 


ccgagcacat 


cggcgacgac 


300 




acctgcgccc 


tgatcctggg 


cgacaacatc 


ttccacgggc 


ccggcctcta 


cacgctcctg 


360 




cgggacagca 


tcgcgcgcct 


cgacggctgc gtgctcttcg gctacccggt caaggacccc 


420 


30 gagcggtacg gcgtcgccga 


ggtggacgcg 


acgggccggc 


tgaccgacct 


cgtcgagaag 


480 




cccgtcaagc 


cgcgctccaa 


cctcgccgtc 


accggcctct 


acctctacga 


caacgacgtc 


540 




gtcgacatcg 


ccaagaacat 


ccggccctcg 


ccgcgcggcg 


agctggagat 


caccgacgtc 


600 




aaccgcgtct 


acctggagcg 


gggccgggcc 


gaactcgtca 


acctgggccg 


cggcttcgcc 


660 




tggctggaca 


ccggcaccca 


cgactcgctc 


ctgcgggccg 


cccagtacgt 


ccaggtcctg 


720 


35 


gaggagcggc 


agggcgtctg 


gatcgcgggc 


cttgaggaga 


tcgccttccg 


catgggcttc 


780 




atcgacgccg 


aggcctgtca 


cggcctggga 


gaaggcctct 


cccgcaccga 


gtacggcagc 


840 




tatctgatgg 


agatcgccgg 


ccgcgaggga 


gccccgtga 






879 



375 380 
His Pro Gin Val Ala Val Gin Val Asp Leu Leu 
390 395 400 

Tyr Arg Glu Ala Gly Phe Pro Asp Leu Asp Gly 

410 415 
Ala Gly Arg Val Thr Pro Asp Thr Ser Leu Thr 

425 430 
Phe Val Glu Arg Gly Gly Glu Val Ala Ala Val 

440 445 
Phe Met Asp Gly Phe Asp Gin Val Val Thr Ala 

455 460 
Glu Arg Asp Ala Ala Asp Gly Trp Glu Glu Ala 
470 475 480 



<210> 12 
40 <211> 292 



102 



<212> 



PRT 



<213> 



Streptomyces venezuelae 



<400> 



12 



5 Met Lys Gly He Val Leu Ala Gly Gly Ser Gly Thr Arg Leu His Pro 
15 10 15 

Ala Thr Ser Val He Ser Lys Gin He Leu Pro Val Tyr Asn Lys Pro 

20 25 30 

Met He Tyr Tyr Pro Leu Ser Val Leu Met Leu Gly Gly He Arg Glu 
10 35 40 45 

He Gin He He Ser Thr Pro Gin His He Glu Leu Phe Gin Ser Leu 

50 55 60 

Leu Gly Asn Gly Arg His Leu Gly He Glu Leu Asp Tyr Ala Val Gin 
65 70 75 80 

15 Lys Glu Pro Ala Gly He Ala Asp Ala Leu Leu Val Gly Ala Glu His 

85 90 95 

He Gly Asp Asp Thr Cys Ala Leu He Leu Gly Asp Asn He Phe His 

100 105 HO 

Gly Pro Gly Leu Tyr Thr Leu Leu Arg Asp Ser He Ala Arg Leu Asp 
20 115 120 125 

Gly Cys Val Leu Phe Gly Tyr Pro Val Lys Asp Pro Glu Arg Tyr Gly 

130 135 140 

Val Ala Glu Val Asp Ala Thr Gly Arg Leu Thr Asp Leu Val Glu Lys 
145 150 155 160 

25 Pro Val Lys Pro Arg Ser Asn Leu Ala Val Thr Gly Leu Tyr Leu Tyr 

165 170 175 

Asp Asn Asp Val Val Asp He Ala Lys Asn He Arg Pro Ser Pro Arg 

180 185 190 

Gly Glu Leu Glu He Thr Asp Val Asn Arg Val Tyr Leu Glu Arg Gly 
30 195 200 205 

Arg Ala Glu Leu Val Asn Leu Gly Arg Gly Phe Ala Trp Leu Asp Thr 

210 215 220 

Gly Thr His Asp Ser Leu Leu Arg Ala Ala Gin Tyr Val Gin Val Leu 
225 230 235 240 

35 Glu Glu Arg Gin Gly Val Trp He Ala Gly Leu Glu Glu He Ala Phe 

245 250 255 

Arg Met Gly Phe He Asp Ala Glu Ala Cys His Gly Leu Gly Glu Gly 

260 265 270 

Leu Ser Arg Thr Glu Tyr Gly Ser Tyr Leu Met Glu He Ala Gly Arg 
40 275 280 285 



103 



Glu Gly Ala Pro 
290 

<210> 13 
5 <211> 1014 

<212> DNA 

<213> Streptomyces venezuelae 



<400> 13 





10 


gtgcggcttc 


tggtgaccgg 


aggtgcgggc 


ttcatcggct 


cgcacttcgt 


gcggcagctc 


60 






ctcgccgggg 


cgtaccccga 


cgtgcccgcc 


gatgaggtga 


tcgtcctgga 


cagcctcacc 


120 






tacgcgggca 


accgcgccaa 


cctcgccccg 


gtggacgcgg 


acccgcgact 


gcgcttcgtc 


180 






cacggcgaca 


tccgcgacgc 


cggcctcctc 


gcccgggaac 


tgcgcggcgt 


ggacgccatc 


240 






gtccacttcg 


cggccgagag 


ccacgtggac 


cgctccatcg 


cgggcgcgtc 


cgtgttcacc 


300 




15 


gagaccaacg 


tgcagggcac 


gcagacgctg 


ctccagtgcg 


ccgtcgacgc 


cggcgtcggc 


360 






cgggtcgtgc 


acgtctccac 


cgacgaggtg 


tacgggtcga 


tcgactccgg 


ctcctggacc 


420 






gagagcagcc 


cgctggagcc 


caactcgccc 


tacgcggcgt 


ccaaggccgg 


ctccgacctc 


480 






gttgcccgcg 


cctaccaccg 


gacgtacggc 


ctcgacgtac 


ggatcacccg 


ctgctgcaac 


540 






aactacgggc 


cgtaccagca 


ccccgagaag 


ctcatccccc 


tcttcgtgac 


gaacctcctc 


600 




20 


gacggcggga 


cgctcccgct 


gtacggcgac 


ggcgcgaacg 


tccgcgagtg 


ggtgcacacc 


660 






gacgaccact 


gccggggcat 


cgcgctcgtc 


ctcgcgggcg 


gccgggccgg 


cgagatctac 


720 






cacatcggcg 


gcggcctgga 


gctgaccaac 


cgcgaactca 


ccggcatcct 


cctggactcg 


7*8 0 






ctcggcgccg 


actggtcctc 


ggtccggaag 


gtcgccgacc 


gcaagggcca 


cgacctgcgc 


840 






tactccctcg 


acggcggcga 


gatcgagcgc 


gagctcggct 


accgcccgca 


ggtctccttc 


900 




25 


gcggacggcc 


tcgcgcggac 


cgtccgctgg 


taccgggaga 


accgcggctg 


gtgggagccg 


960 






ctcaaggcga 


ccgccccgca gctgcccgcc 


accgccgtgg 


aggtgtccgc 


gtga 


1014 



<210> 14 
<211> 337 
30 <212> PRT 

<213> Streptomyces venezuelae 

<400> 14 

Met Arg Leu Leu Val Thr Gly Gly Ala Gly Phe He Gly Ser His Phe 
35 1 5 10 15 

Val Arg Gin Leu Leu Ala Gly Ala Tyr Pro Asp Val Pro Ala Asp Glu 

20 25 30 

Val He Val Leu Asp Ser Leu Thr Tyr Ala Gly Asn Arg Ala Asn Leu 
35 40 45 

40 Ala Pro Val Asp Ala Asp Pro Arg Leu Arg Phe Val His Gly Asp He 



104 

50 55 60 

Arg Asp Ala Gly Leu Leu Ala Arg Glu Leu Arg Gly Val Asp Ala He 
65 70 75 SO 

Val His Phe Ala Ala Glu Ser His Val Asp Arg Ser He Ala Gly Ala 
5 85 90 95 

Ser Val Phe Thr Glu Thr Asn Val Gin Gly Thr Gin Thr Leu Leu Gin 

100 105 HO 

Cys Ala Val Asp Ala Gly Val Gly Arg Val Val His Val Ser Thr Asp 
115 120 125 

10 Glu Val Tyr Gly Ser He Asp Ser Gly Ser Trp Thr Glu Ser Ser Pro 
130 135 140 

Leu Glu Pro Asn Ser Pro Tyr Ala Ala Ser Lys Ala Gly Ser Asp Leu 
145 150 155 160 

Val Ala Arg Ala Tyr His Arg Thr Tyr Gly Leu Asp Val Arg He Thr 
15 165 170 175 

Arg Cys Cys Asn Asn Tyr Gly Pro Tyr Gin His Pro Glu Lys Leu He 

180 185 190 

Pro Leu Phe Val Thr Asn Leu Leu Asp Gly Gly Thr Leu Pro Leu Tyr 
195 200 205 

20 Gly Asp Gly Ala Asn Val Arg Glu Trp Val His Thr Asp Asp His Cys 
210 215 220 

Arg Gly He Ala Leu Val Leu Ala Gly Gly Arg Ala Gly Glu He Tyr 
225 230 235 240 

His He Gly Gly Gly Leu Glu Leu Thr Asn Arg Glu Leu Thr Gly He 
25 245 250 255 

Leu Leu Asp Ser Leu Gly Ala Asp Trp Ser Ser Val Arg Lys Val Ala 

260 265 270 

Asp Arg Lys Gly His Asp Leu Arg Tyr Ser Leu Asp Gly Gly Glu He 
275 280 285 

30 Glu Arg Glu Leu Gly Tyr Arg Pro Gin Val Ser Phe Ala Asp Gly Leu 
290 295 300 

Ala Arg Thr Val Arg Trp Tyr Arg Glu Asn Arg Gly Trp Trp Glu Pro 
305 310 315 320 

Leu Lys Ala Thr Ala Pro Gin Leu Pro Ala Thr Ala Val Glu Val Ser 
35 325 330 335 

Ala 



<210> 15 
40 <211> 1140 



105 



<212> DNA 

<213> Streptomyces venezuelae 



<400> 15 



5 


g t gage age c 


qcqccqaqac 


cccccgcgtc 


cccttcctcg 


acctcaaggc 


cgcctacgag 


60 




gagctccgcg 


eggagacega 


cgccgcgatc 


gcccgcgtcc 


tegacteggg 


gcgctacctc 


120 




ct cggacccg 


aactcgaagg 


attcgaggcg 


gagttcgccg 


egtactgega 


gacggaccac 


180 




accatcaQCQ 


tqaacaqcqq 


gatggacgee 


ctccagctcg 


ccctccgcgg 


cctcggcatc 


240 




aaacccQQQct 

ZZ) ZJ -3 ZJ ^Z) -3 


acqaqgtgat 


cgtcccctcg 


cacacgtaca 


tcgccagctg 


getcgeggtg 


300 


10 


tccgccaccg 


gcgcgacccc 


cgtgcccgtc 


gagccgcacg 


aggaccaccc 


caccctggac 


360 




ccgctgctcg 


tcqaqaaggc 


gatcaccccc 


cgcacccggg 


cgctcctccc 


cgtccacctc 


420 




tacgggcacc 


ccgccgacat 


ggacgccctc 


cgcgagctcg 


cggaccggca 


cggcctgcac 


480 




at cgtcgagg 


acgccgcgca 


ggcccacggc 


gcccgctacc 


ggggccggcg 


gatcggcgcc 


540 




acrcr teat coo 


tQQccqcqtt: 


cagcttctac 


cegggcaaga 


acctcggctg 


cttcggcgac 


600 


15 


cs a a a a c q c c ct 


tcgtcaccgg 


cgaccccgag 


ctcgccgaac 


ggctceggat 


gctccgcaac 


660 




UaCyyCLuy^ 




cagccacgag 


acqaagggca 


ccaactcccg 


cctggacgag 


720 




atgcaggccg 


ccgtgctgcg 


gatccggctc 


gcccacctgg 


acagctggaa 


cggccgcagg 


780 




teggegctgg 


ccgcggagta 


cctctccggg 


ctcgccggac 


tgcccggcat 


cggcctgccg 


840 




gtgaccgcgc 


ccgacaccga 


cccggtctgg 


cacctcttca 


ccgtgcgcac 


cgagcgccgc 


900 


20 


gaegagctge 


gcagccacct 


cgacgcccgc 


ggcatcgaca 


ccctcacgca 


ctacccggta 


960 




cccgtgcacc 


tctcgcccgc 


ctacgcgggc 


gaggcaccgc 


eggaaggetc 


gctcccgcgg 


1020 




gecgagaget 


tcgcgcggca 


ggtcctcagc 


ctgccgatcg 


gcccgcacct 


ggagcgcccg 


1080 




caggcgctgc 


gggtgatcga 


cgccgtgcgc 


gaatgggccg 


agegggtega 


ccaggcctag 


1140 



25 <210> 16 

<211> 379 
<212> PRT 

<213> Streptomyces 



venezuelae 



30 <400> 16 

Met Ser Ser Arg Ala Glu Thr Pro 

1 5 
Ala Ala Tyr Glu Glu Leu Arg Ala 
20 

35 Val Leu Asp Ser Gly Arg Tyr Leu 
35 40 
Glu Ala Glu Phe Ala Ala Tyr Cys 

50 55 
Asn Ser Gly Met Asp Ala Leu Gin 
40 65 70 



Arg Val Pro Phe Leu Asp Leu Lys 

10 15 
Glu Thr Asp Ala Ala lie Ala Arg 
25 30 
Leu Gly Pro Glu Leu Glu Gly Phe 
45 

Glu Thr Asp His Ala Val Gly Val 
60 

Leu Ala Leu Arg Gly Leu Gly lie 
75 80 



Gly Pro Gly Asp 

Trp Leu Ala Val 
100 

5 His Glu Asp His 
115 

Thr Pro Arg Thr 
130 

Ala Asp Met Asp 
10 145 

lie Val Glu Asp 

Arg lie Gly Ala 
180 

15 Lys Asn Leu Gly 
195 

Pro Glu Leu Ala 
210 

Gin Lys Tyr Ser 
20 225 

Met Gin Ala Ala 

Asn Gly Arg Arg 
260 

25 Gly Leu Pro Gly 
275 

Val Trp His Leu 
290 

Ser His Leu Asp 
30 305 

Pro Val His Leu 

Ser Leu Pro Arg 
340 

35 lie Gly Pro His 
355 

Val Arg Glu Trp 
370 



Glu Val He Val 
85 

Ser Ala Thr Gly 

Pro Thr Leu Asp 
120 

Arg Ala Leu Leu 
135 

Ala Leu Arg Glu 
150 

Ala Ala Gin Ala 
165 

Gly Ser Ser Val 

Cys Phe Gly Asp 
200 

Glu Arg Leu Arg 
215 

His Glu Thr Lys 
230 

Val Leu Arg He 
245 

Ser Ala Leu Ala 

He Gly Leu Pro 
280 

Phe Thr Val Arg 
295 

Ala Arg Gly He 
310 

Ser Pro Ala Tyr 
325 

Ala Glu Ser Phe 

Leu Glu Arg Pro 
360 

Ala Glu Arg Val 
375 



106 

Pro Ser His Thr 
90 

Ala Thr Pro Val 
105 

Pro Leu Leu Val 

Pro Val His Leu 
140 

Leu Ala Asp Arg 
155 

His Gly Ala Arg 
170 

Ala Ala Phe Ser 
185 

Gly Gly Ala Val 

Met Leu Arg Asn 
220 

Gly Thr Asn Ser 
235 

Arg Leu Ala His 
250 

Ala Glu Tyr Leu 
265 

Val Thr Ala Pro 

Thr Glu Arg Arg 
300 

Asp Thr Leu Thr 
315 

Ala Gly Glu Ala 
330 

Ala Arg Gin Val 
345 

Gin Ala Leu Arg 
Asp Gin Ala 



Tyr He Ala Ser 
95 

Pro Val Glu Pro 
110 

Glu Lys Ala He 
125 

Tyr Gly His Pro 

His Gly Leu His 
160 

Tyr Arg Gly Arg 
175 

Phe Tyr Pro Gly 
190 

Val Thr Gly Asp 
205 

Tyr Gly Ser Arg 

Arg Leu Asp Glu 
240 

Leu Asp Ser Trp 
255 

Ser Gly Leu Ala 
270 

Asp Thr Asp Pro 
285 

Asp Glu Leu Arg 

His Tyr Pro Val 
320 

Pro Pro Glu Gly 
335 

Leu Ser Leu Pro 
350 

Val He Asp Ala 
365 



40 



<210> 17 



107 



<211> 714 
<212> DNA 

<213> Streptomyces venezuelae 



5 <400> 17 



gtgtacgaag 


tcgaccacgc 


cgacgtctac 


gacctcttct 


acctgggtcg 


cggcaaggac 


60 


tacgccgccg 


aggcctccga 


catcgccgac 


ctggtgcgct 


cccgtacccc 


cgaggcctcc 


120 


i— s—i ft y~i t- (~t ft 4— f~tj-t 

ucyctccuyy 


ctcy t_y y t_y 


cyy udo^y y y l. 


cLL-y LatL. i_yy 




L-day y ay ttu 


i on 

X O KJ 


ggcgacaccg 


ccggcctgga 


gctgtccgag 


gacatgctca 


cccacgcccg 


caagcggctg 


240 


cccgacgcca 


cgctccacca 


gggcgacatg 


cgggacttcc 


ggctcggccg 


gaagttctcc 


300 


gccgtggtca 


gcatgttcag 


ctccgtcggc 


tacctgaaga 


cgaccgagga 


actcggcgcg 


360 


gccgtcgcct 


cgttcgcgga 


gcacctggag 


cccggtggcg 


tcgtcgtcgt 


cgagccgtgg 


420 


tggttcccgg 


agaccttcgc 


cgacggctgg 


gtcagcgccg 


acgtcgtccg 


ccgtgacggg 


480 


cgcaccgtgg 


cccgtgtctc 


gcactcggtg 


cgggagggga 


acgcgacgcg 


catggaggtc 


540 


cacttcaccg 


tggccgaccc 


gggcaagggc 


gtgcggcact 


tctccgacgt 


ccatctcatc 


600 


accctgttcc 


accaggccga 


gtacgaggcc 


gcgttcacgg 


ccgccgggct 


gcgcgtcgag 


660 


tacctggagg 


gcggcccgtc 


gggccgtggc 


ctcttcgtcg 


gcgtccccgc 


ctga 


714 



20 <211> 237 

<212> PRT 

<213> Streptomyces venezuelae 



<400> 18 
25 Met Tyr Glu Val Asp 
1 5 
Arg Gly Lys Asp Tyr 
20 

Arg Ser Arg Thr Pro 
30 35 

Thr Gly Thr His Leu 
50 

Gly Leu Glu Leu Ser 
65 

35 Pro Asp Ala Thr Leu 

85 

Arg Lys Phe Ser Ala 
100 

Lys Thr Thr Glu Glu 
40 115 



His Ala Asp Val Tyr 
10 

Ala Ala Glu Ala Ser 
25 

Glu Ala Ser Ser Leu 
40 

Glu His Phe Thr Lys 
55 

Glu Asp Met Leu Thr 
70 

His Gin Gly Asp Met 
90 

Val Val Ser Met Phe 
105 

Leu Gly Ala Ala Val 
120 



Asp Leu Phe Tyr Leu Gly 
15 

Asp lie Ala Asp Leu Val 
30 

Leu Asp Val Ala Cys Gly 
45 

Glu Phe Gly Asp Thr Ala 
60 

His Ala Arg Lys Arg Leu 
75 80 
Arg Asp Phe Arg Leu Gly 
95 

Ser Ser Val Gly Tyr Leu 
110 

Ala Ser Phe Ala Glu His 
125 
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Leu Glu Pro Gly Gly Val Val Val Val Glu Pro Trp Trp Phe Pro Glu 

130 135 140 

Thr Phe Ala Asp Gly Trp Val Ser Ala Asp Val Val Arg Arg Asp Gly 
145 150 155 160 

5 Arg Thr Val Ala Arg Val Ser His Ser Val Arg Glu Gly Asn Ala Thr 
165 170 175 

Arg Met Glu Val His Phe Thr Val Ala Asp Pro Gly Lys Gly Val Arg 

180 185 190 

His Phe Ser Asp Val His Leu lie Thr Leu Phe His Gin Ala Glu Tyr 
10 195 200 205 

Glu Ala Ala Phe Thr Ala Ala Gly Leu Arg Val Glu Tyr Leu Glu Gly 

210 215 220 

Gly Pro Ser Gly Arg Gly Leu Phe Val Gly Val Pro Ala 
225 230 235 

15 

<210> 19 
<211> 1281 
<212> DNA 

<213> Streptomyces venezuelae 

20 

<400> 19 

atgcgcgtcc tgctgacctc gttcgcacat cacacgcact actacggcct ggtgcccctg 60 
gcctgggcgc tgctcgccgc cgggcacgag gtgcgggtcg ccagccagcc cgcgctcacg 12 0 

gacaccatca ccgggtccgg gctcgccgcg gtgccggtcg gcaccgacca cctcatccac 180 

25 gagtaccggg tgcggatggc gggcgagccg cgcccgaacc atccggcgat cgccttcgac 240 
gaggcccgtc ccgagccgct ggactgggac cacgccctcg gcatcgaggc gatcctcgcc 3 00 

ccgtacttcc atctgctcgc caacaacgac tcgatggtcg acgacctcgt cgacttcgcc 360 
cggtcctggc agccggacct ggtgctgtgg gagccgacga cctacgcggg cgccgtcgcc 420 
gcccaggtca ccggtgccgc gcacgcccgg gtcctgtggg ggcccgacgt gatgggcagc 480 

30 gcccgccgca agttcgtcgc gctgcgggac cggcagccgc ccgagcaccg cgaggacccc 540 
accgcggagt ggctgacgtg gacgctcgac cggtacggcg cctccttcga agaggagctg 600 
ctcaccggcc agttcacgat cgacccgacc ccgccgagcc tgcgcctcga cacgggcctg 660 
ccgaccgtcg ggatgcgtta tgttccgtac aacggcacgt cggtcgtgcc ggactggctg 720 
agtgagccgc ccgcgcggcc ccgggtctgc ctgaccctcg gcgtctccgc gcgtgaggtc 7 80 

35 ctcggcggcg acggcgtctc gcagggcgac atcctggagg cgctcgccga cctcgacatc 840 
gagctcgtcg ccacgctcga cgcgagtcag cgcgccgaga tccgcaacta cccgaagcac 900 
acccggttca cggacttcgt gccgatgcac gcgctcctgc cgagctgctc ggcgatcatc 960 
caccacggcg gggcgggcac ctacgcgacc gccgtgatca acgcggtgcc gcaggtcatg 1020 
ctcgccgagc tgtgggacgc gccggtcaag gcgcgggccg tcgccgagca gggggcgggg 1080 

40 ttcttcctgc cgccggccga gctcacgccg caggccgtgc gggacgccgt cgtccgcatc 1140 



1281 
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ctcgacgacc cctcggtcgc caccgccgcg caccggctgc gcgaggagac cttcggcgac 1200 
cccaccccgg ccgggatcgt ccccgagctg gagcggctcg ccgcgcagca ccgccgcccg 1260 
ccggccgacg cccggcactg a 

5 <210> 20 

<211> 426 

<212> PRT 

<213> Streptomyces venezuelae 

10 <400> 20 

Met Arg Val Leu Leu Thr Ser Phe Ala His His Thr His Tyr Tyr Gly 

15 10 15 

Leu Val Pro Leu Ala Trp Ala Leu Leu Ala Ala Gly His Glu Val Arg 
20 25 30 

15 Val Ala Ser Gin Pro Ala Leu Thr Asp Thr He Thr Gly Ser Gly Leu 
35 40 45 

Ala Ala Val Pro Val Gly Thr Asp His Leu He His Glu Tyr Arg Val 

50 55 60 

Arg Met Ala Gly Glu Pro Arg Pro Asn His Pro Ala He Ala Phe Asp 
20 65 70 75 80 

Glu Ala Arg Pro Glu Pro Leu Asp Trp Asp His Ala Leu Gly He Glu 

85 90 95 

Ala He Leu Ala Pro Tyr Phe His Leu Leu Ala Asn Asn Asp Ser Met 
100 105 HO 

25 Val Asp Asp Leu Val Asp Phe Ala Arg Ser Trp Gin Pro Asp Leu Val 
115 120 125 

Leu Trp Glu Pro Thr Thr Tyr Ala Gly Ala Val Ala Ala Gin Val Thr 

130 135 140 

Gly Ala Ala His Ala Arg Val Leu Trp Gly Pro Asp Val Met Gly Ser 
30 145 150 155 160 

Ala Arg Arg Lys Phe Val Ala Leu Arg Asp Arg Gin Pro Pro Glu His 

165 170 175 

Arg Glu Asp Pro Thr Ala Glu Trp Leu Thr Trp Thr Leu Asp Arg Tyr 
180 185 190 

35 Gly Ala Ser Phe Glu Glu Glu Leu Leu Thr Gly Gin Phe Thr He Asp 
195 200 205 

Pro Thr Pro Pro Ser Leu Arg Leu Asp Thr Gly Leu Pro Thr Val Gly 

210 215 220 

Met Arg Tyr Val Pro Tyr Asn Gly Thr Ser Val Val Pro Asp Trp Leu 
40 225 230 235 240 



110 



Ser Glu Pro Pro Ala Arg Pro Arg Val Cys Leu Thr Leu Gly Val Ser 

245 250 255 

Ala Arg Glu Val Leu Gly Gly Asp Gly Val Ser Gin Gly Asp lie Leu 
260 265 270 

5 Glu Ala Leu Ala Asp Leu Asp lie Glu Leu Val Ala Thr Leu Asp Ala 
275 280 285 

Ser Gin Arg Ala Glu lie Arg Asn Tyr Pro Lys His Thr Arg Phe Thr 

290 295 300 

Asp Phe Val Pro Met His Ala Leu Leu Pro Ser Cys Ser Ala lie lie 
10 305 310 315 320 

His His Gly Gly Ala Gly Thr Tyr Ala Thr Ala Val He Asn Ala Val 

325 330 335 

Pro Gin Val Met Leu Ala Glu Leu Trp Asp Ala Pro Val Lys Ala Arg 
340 345 350 

15 Ala Val Ala Glu Gin Gly Ala Gly Phe Phe Leu Pro Pro Ala Glu Leu 
355 360 365 

Thr Pro Gin Ala Val Arg Asp Ala Val Val Arg He Leu Asp Asp Pro 

370 375 380 

Ser Val Ala Thr Ala Ala His Arg Leu Arg Glu Glu Thr Phe Gly Asp 
20 385 390 395 400 

Pro Thr Pro Ala Gly He Val Pro Glu Leu Glu Arg Leu Ala Ala Gin 

405 410 415 

His Arg Arg Pro Pro Ala Asp Ala Arg His 
420 425 

25 

<210> 21 
<211> 1209 
<212> DNA 

<213> Streptomyces venezuelae 

30 



<400> 21 





gtgaccgacg 


acctgacggg 


ggccctcacg 


cagcccccgc 


tgggccgcac 


cgtccgcgcg 


60 




gtggccgacc 


gtgaactcgg 


cacccacctc 


ctggagaccc 


gcggcatcca 


ctggatccac 


120 




gccgcgaacg 


gcgacccgta 


cgccaccgtg 


ctgcgcggcc 


aggcggacga 


cccgtatccc 


180 


35 


gcgtacgagc 


gggtgcgtgc 


ccgcggcgcg 


ctctccttca 


gcccgacggg 


cagctgggtc 


240 




accgccgatc 


acgccctggc 


ggcgagcatc 


ctctgctcga 


cggacttcgg 


ggtctccggc 


300 




gccgacggcg 


tcccggtgcc 


gcagcaggtc 


ctctcgtacg 


gggagggctg 


tccgctggag 


360 




cgcgagcagg 


tgctgccggc 


ggccggtgac 


gtgccggagg 


gcgggcagcg 


tgccgtggtc 


420 




gaggggatcc 


accgggagac 


gctggagggt 


ctcgcgccgg 


acccgtcggc 


gtcgtacgcc 


480 


40 


ttcgagctgc 


tgggcggttt 


cgtccgcccg 


gcggtgacgg 


ccgctgccgc 


cgccgtgctg 


540 



Ill 



ggtgttcccg cggaccggcg cgcggacttc gcggatctgc tggagcggct ccggccgctg 600 

tccgacagcc tgctggcccc gcagtccctg cggacggtac gggcggcgga cggcgcgctg 660 

gccgagctca cggcgctgct cgccgattcg gacgactccc ccggggccct gctgtcggcg 720 

ctcggggtca ccgcagccgt ccagctcacc gggaacgcgg tgctcgcgct cctcgcgcat 7 80 

5 cccgagcagt ggcgggagct gtgcgaccgg cccgggctcg cggcggccgc ggtggaggag 840 

accctccgct acgacccgcc ggtgcagctc gacgcccggg tggtccgcgg ggagacggag 900 

ctggcgggcc ggcggctgcc ggccggggcg catgtcgtcg tcctgaccgc cgcgaccggc 960 

cgggacccgg aggtcttcac ggacccggag cgcttcgacc tcgcgcgccc cgacgccgcc 1020 

gcgcacctcg cgctgcaccc cgccggtccg tacggcccgg tggcgtccct ggtccggctt 1080 

10 caggcggagg tcgcgctgcg gaccctggcc gggcgtttcc ccgggctgcg gcaggcgggg 1140 

gacgtgctcc gcccccgccg cgcgcctgtc ggccgcgggc cgctgagcgt cccggtcagc 1200 

agctcctga 1209 

<210> 22 
15 <211> 402 

<212> PRT 

<213> Streptomyces venezuelae 



<400> 22 

20 Met Thr Asp Asp Leu Thr Gly Ala Leu Thr Gin Pro Pro Leu Gly Arg 
15 10 15 

Thr Val Arg Ala Val Ala Asp Arg Glu Leu Gly Thr His Leu Leu Glu 

20 25 30 

Thr Arg Gly lie His Trp lie His Ala Ala Asn Gly Asp Pro Tyr Ala 
25 35 40 45 

Thr Val Leu Arg Gly Gin Ala Asp Asp Pro Tyr Pro Ala Tyr Glu Arg 

50 55 60 

Val Arg Ala Arg Gly Ala Leu Ser Phe Ser Pro Thr Gly Ser Trp Val 
65 70 75 80 

30 Thr Ala Asp His Ala Leu Ala Ala Ser lie Leu Cys Ser Thr Asp Phe 

85 90 95 

Gly Val Ser Gly Ala Asp Gly Val Pro Val Pro Gin Gin Val Leu Ser 

100 105 110 

Tyr Gly Glu Gly Cys Pro Leu Glu Arg Glu Gin Val Leu Pro Ala Ala 
35 115 120 125 

Gly Asp Val Pro Glu Gly Gly Gin Arg Ala Val Val Glu Gly lie His 

130 135 140 

Arg Glu Thr Leu Glu Gly Leu Ala Pro Asp Pro Ser Ala Ser Tyr Ala 
145 150 155 160 

40 Phe Glu Leu Leu Gly Gly Phe Val Arg Pro Ala Val Thr Ala Ala Ala 



112 

165 170 175 

Ala Ala Val Leu Gly Val Pro Ala Asp Arg Arg Ala Asp Phe Ala Asp 

180 185 190 

Leu Leu Glu Arg Leu Arg Pro Leu Ser Asp Ser Leu Leu Ala Pro Gin 
5 195 200 205 

Ser Leu Arg Thr Val Arg Ala Ala Asp Gly Ala Leu Ala Glu Leu Thr 

210 215 220 

Ala Leu Leu Ala Asp Ser Asp Asp Ser Pro Gly Ala Leu Leu Ser Ala 
225 230 235 240 

10 Leu Gly Val Thr Ala Ala Val Gin Leu Thr Gly Asn Ala Val Leu Ala 

245 250 255 

Leu Leu Ala His Pro Glu Gin Trp Arg Glu Leu Cys Asp Arg Pro Gly 

260 265 - 270 

Leu Ala Ala Ala Ala Val Glu Glu Thr Leu Arg Tyr Asp Pro Pro Val 
15 275 280 285 

Gin Leu Asp Ala Arg Val Val Arg Gly Glu Thr Glu Leu Ala Gly Arg 

290 295 300 

Arg Leu Pro Ala Gly Ala His Val Val Val Leu Thr Ala Ala Thr Gly 
305 310 315 320 

20 Arg Asp Pro 'Glu Val Phe Thr Asp Pro Glu Arg Phe Asp Leu Ala Arg 

325 330 335 

Pro Asp Ala Ala Ala His Leu Ala Leu His Pro Ala Gly Pro Tyr Gly 

340 345 350 

Pro Val Ala Ser Leu Val Arg Leu Gin Ala Glu Val Ala Leu Arg Thr 
25 355 360 365 

Leu Ala Gly Arg Phe Pro Gly Leu Arg Gin Ala Gly Asp Val Leu Arg 

370 375 380 

Pro Arg Arg Ala Pro Val Gly Arg Gly Pro Leu Ser Val Pro Val Ser 
385 390 395 400 

30 Ser Ser 



<210> 23 
<211> 2430 
35 <212> DNA 

<213> Streptomyces venezuelae 



<400> 23 

gtgacaggta agacccgaat accgcgtgtc cgccgcggcc gcaccacgcc cagggccttc 
40 accctggccg tcgtcggcac cctgctggcg ggcaccaccg tggcggccgc cgctcccggc 



60 
12 0 



113 





gccgccgaca 


cggccaatgt 


tcagtacacg 


agccgggcgg 


cggagctcgt 


cgcccagatg 


180 




acgctcgacg 


agaagatcag 


cttcgtccac 


tgggcgctgg 


accccgaccg 


gcagaacgtc 


240 




ggctaccttc 


ccggcgtgcc 


gcgtctgggc 


atcccggagc 


tgcgtgccgc 


cgacggcccg 


300 




aacggcatcc 


gcctggtggg 


gcagaccgcc 


accgcgctgc 


ccgcgccggt 


cgccctggcc 


360 


5 


agcaccttcg 


acgacaccat 


ggccgacagc 


tacggcaagg 


tcatgggccg 


cgacggtcgc 


420 




gcgctcaacc 


aggacatggt 


cctgggcccg 


atgatgaaca 


acatccgggt 


gccgcacggc 


480 




ggccggaact 


acgagacctt 


cagcgaggac 


cccctggtct 


cctcgcgcac 


cgcggtcgcc 


540 




cagatcaagg 


gcatccaggg 


tgcgggtctg 


atgaccacgg 


ccaagcactt 


cgcggccaac 


600 




aaccaggaga 


acaaccgctt 


ctccgtgaac 


gccaatgtcg 


acgagcagac 


gctccgcgag 


660 


10 


atcgagttcc 


cggcgttcga 


ggcgtcctcc 


aaggccggcg 


cggcctcctt 


catgtgtgcc 


720 




tacaacggcc 


tcaacgggaa 


gccgtcctgc 


ggcaacgacg 


agctcctcaa 


caacgtgctg 


780 




cgcacgcagt 


ggggcttcca 


gggctgggtg 


atgtccgact 


ggctcgccac 


cccgggcacc 


840 




gacgccatca 


ccaagggcct 


cgaccaggag 


atgggcgtcg 


agctccccgg 


cgacgtcccg 


900 




aagggcgagc 


cctcgccgcc 


ggccaagttc 


ttcggcgagg 


cgctgaagac 


ggccgtcctg 


960 


15 


aacggcacgg 


tccccgaggc 


ggccgtgacg 


cggtcggcgg 


agcggatcgt 


cggccagatg 


1020 




gagaagttcg 


gtctgctcct 


cgccactccg 


gcgccgcggc 


ccgagcgcga 


caaggcgggt 


1080 




gcccaggcgg 


tgtcccgcaa 


ggtcgccgag 


aacggcgcgg 


tgctcctgcg 


caacgagggc 


1140 




caggccctgc 


cgctcgccgg 


tgacgccggc 


aagagcatcg 


cggtcatcgg 


cccgacggcc 


1200 




gtcgacccca 


aggtcaccgg 


cctgggcagc 


gcccacgtcg 


tcccggactc 


ggcggcggcg 


1260 


20 


ccactcgaca 


ccatcaaggc 


ccgcgcgggt 


gcgggtgcga 


cggtgacgta 


cgagacgggt 


1320 




gaggagacct 


tcgggacgca 


gatcccggcg 


gggaacctca 


gcccggcgtt 


caaccagggc 


1380 




caccagctcg 


agccgggcaa 


ggcgggggcg 


ctgtacgacg 


gcacgctgac 


cgtgcccgcc 


1440 




gacggcgagt 


accgcatcgc 


ggtccgtgcc 


accggtggtt 


acgccacggt 


gcagctcggc 


1500 




agccacacca 


tcgaggccgg 


tcaggtctac 


ggcaaggtga 


gcagcccgct 


cctcaagctg 


1560 


25 


accaagggca 


cgcacaagct 


cacgatctcg 


ggcttcgcga 


tgagtgccac 


cccgctctcc 


1620 




ctggagctgg 


gctgggtgac 


gccggcggcg 


gccgacgcga 


cgatcgcgaa 


ggccgtggag 


1680 




tcggcgcgga 


aggcccgtac 


ggcggtcgtc 


ttcgcctacg 


acgacggcac 


cgagggcgtc 


1740 




gaccgtccga 


acctgtcgct 


gccgggtacg 


caggacaagc 


tgatctcggc 


tgtcgcggac 


1800 




gccaacccga 


acacgatcgt 


ggtcctcaac 


accggttcgt 


cggtgctgat 


gccgtggctg 


1860 


30 


tccaagaccc 


gcgcggtcct 


ggacatgtgg 


tacccgggcc 


aggcgggcgc 


cgaggccacc 


1920 




gccgcgctgc 


tctacggtga 


cgtcaacccg 


agcggcaagc 


tcacgcagag 


cttcccggcc 


1980 




gccgagaacc 


agcacgcggt 


cgccggcgac 


ccgacaagct 


acccgggcgt 


cgacaaccag 


2040 




cagacgtacc 


gcgagggcat 


ccacgtcggg 


taccgctggt 


tcgacaagga 


gaacgtcaag 


2100 




ccgctgttcc 


cgttcgggca 


cggcctgtcg 


tacacctcgt 


tcacgcagag 


cgccccgacc 


2160 


35 


qtcqtqcqta 


cqtccacggg 


tggtctgaag 


gtcacggtca 


cggtccgcaa 


cagcgggaag 


2220 




cgcgccggcc 


aggaggtcgt 


ccaggcgtac 


ctcggtgcca 


gcccgaacgt 


gacggctccg 


2280 




caggcgaaga 


agaagctcgt 


gggctacacg 


aaggtctcgc 


tcgccgcggg 


cgaggcgaag 


2340 




acggtgacgg 


tgaacgtcga 


ccgccgtcag 


ctgcagaccg 


gttcgtcctc 


cgccgacctg 


2400 




cggggcagcg 


ccacggtcaa 


cgtctggtga 








2430 



40 
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<210> 24 
<211> 809 
<212> PRT 

<213> Streptomyces venezuelae 

5 

<400> 24 

Met Thr Gly Lys Thr Arg lie Pro Arg Val Arg Arg Gly Arg Thr Thr 

15 10 15 

Pro Arg Ala Phe Thr Leu Ala Val Val Gly Thr Leu Leu Ala Gly Thr 
10 20 25 30 

Thr Val Ala Ala Ala Ala Pro Gly Ala Ala Asp Thr Ala Asn Val Gin 

35 40 45 

Tyr Thr Ser Arg Ala Ala Glu Leu Val Ala Gin Met Thr Leu Asp Glu 
50 55 60 

15 Lys He Ser Phe Val His Trp Ala Leu Asp Pro Asp Arg Gin Asn Val 
65 70 75 80 

Gly Tyr Leu Pro Gly Val Pro Arg Leu Gly He Pro Glu Leu Arg Ala 

85 90 95 

Ala Asp Gly Pro Asn Gly He Arg Leu Val Gly Gin Thr Ala Thr Ala 
20 100 105 HO 

Leu Pro Ala Pro Val Ala Leu Ala Ser Thr Phe Asp Asp Thr Met Ala 

115 120 125 

Asp Ser Tyr Gly Lys Val Met Gly Arg Asp Gly Arg Ala Leu Asn Gin 
130 135 140 

25 Asp Met Val Leu Gly Pro Met Met Asn Asn He Arg Val Pro His Gly 
145 150 155 160 

Gly Arg Asn Tyr Glu Thr Phe Ser Glu Asp Pro Leu Val Ser Ser Arg 

165 170 175 

Thr Ala Val Ala Gin He Lys Gly He Gin Gly Ala Gly Leu Met Thr 
30 180 185 190 

Thr Ala Lys His Phe Ala Ala Asn Asn Gin Glu Asn Asn Arg Phe Ser 

195 200 205 

Val Asn Ala Asn Val Asp Glu Gin Thr Leu Arg Glu He Glu Phe Pro 
210 215 220 

35 Ala Phe Glu Ala Ser Ser Lys Ala Gly Ala Ala Ser Phe Met Cys Ala 
225 230 235 240 

Tyr Asn Gly Leu Asn Gly Lys Pro Ser Cys Gly Asn Asp Glu Leu Leu 

245 250 255 

Asn Asn Val Leu Arg Thr Gin Trp Gly Phe Gin Gly Trp Val Met Ser 
40 260 265 270 



Asp Trp Leu Ala 
275 

Gin Glu Met Gly 
290 

5 Ser Pro Pro Ala 
305 

Asn Gly Thr Val 

Val Gly Gin Met 
10 340 
Arg Pro Glu Arg 
355 

Ala Glu Asn Gly 
370 

15 Leu Ala Gly Asp 
385 

Val Asp Pro Lys 

Ser Ala Ala Ala 
20 420 
Ala Thr Val Thr 
435 

Pro Ala Gly Asn 
450 

25 Pro Gly Lys Ala 
465 

Asp Gly Glu Tyr 

Val Gin Leu Gly 

30 500 

Val Ser Ser Pro 
515 

lie Ser Gly Phe 
530 

35 Trp Val Thr Pro 

545 

Ser Ala Arg Lys 

Thr Glu Gly Val 
40 580 



Thr Pro Gly Thr 
280 

Val Glu Leu Pro 
295 

Lys Phe Phe Gly 
310 

Pro Glu Ala Ala 
325 

Glu Lys Phe Gly 

Asp Lys Ala Gly 
360 

Ala Val Leu Leu 
375 

Ala Gly Lys Ser 
390 

Val Thr Gly Leu 
405 

Pro Leu Asp Thr 

Tyr Glu Thr Gly 
440 

Leu Ser Pro Ala 
455 

Gly Ala Leu Tyr 
470 

Arg lie Ala Val 
485 

Ser His Thr lie 

Leu Leu Lys Leu 
520 

Ala Met Ser Ala 
535 

Ala Ala Ala Asp 
550 

Ala Arg Thr Ala 
565 

Asp Arg Pro Asn 



115 

Asp Ala lie Thr 

Gly Asp Val Pro 
300 

Glu Ala Leu Lys 
315 

Val Thr Arg Ser 
330 

Leu Leu Leu Ala 
345 

Ala Gin Ala Val 

Arg Asn Glu Gly 
380 

He Ala Val He 
395 

Gly Ser Ala His 
410 

He Lys Ala Arg 
425 

Glu Glu Thr Phe 

Phe Asn Gin Gly 
460 

Asp Gly Thr Leu 
475 

Arg Ala Thr Gly 
490 

Glu Ala Gly Gin 
505 

Thr Lys Gly Thr 

Thr Pro Leu Ser 
540 

Ala Thr He Ala 
555 

Val Val Phe Ala 
570 

Leu Ser Leu Pro 
585 



Lys Gly Leu Asp 
285 

Lys Gly Glu Pro 

Thr Ala Val Leu 
320 

Ala Glu Arg He 
335 

Thr Pro Ala Pro 
350 

Ser Arg Lys Val 
365 

Gin Ala Leu Pro 

Gly Pro Thr Ala 
400 

Val Val Pro Asp 
415 

Ala Gly Ala Gly 
430 

Gly Thr Gin He 
445 

His Gin Leu Glu 

Thr Val Pro Ala 
480 

Gly Tyr Ala Thr 
495 

Val Tyr Gly Lys 
510 

His Lys Leu Thr 
525 

Leu Glu Leu Gly 

Lys Ala Val Glu 
560 

Tyr Asp Asp Gly 
575 

Gly Thr Gin Asp 
590 
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Lys Leu lie Ser Ala Val Ala Asp Ala Asn Pro Asn Xhr lie Val Val 

595 600 605 

Leu Asn Thr Gly Ser Ser Val Leu Met Pro Trp Leu Ser Lys Thr Arg 
610 615 620 

5 Ala Val Leu Asp Met Trp Tyr Pro Gly Gin Ala Gly Ala Glu Ala Thr 
625 630 635 640 

Ala Ala Leu Leu Tyr Gly Asp Val Asn Pro Ser Gly Lys Leu Thr Gin 

645 650 655 

Ser Phe Pro Ala Ala Glu Asn Gin His Ala Val Ala Gly Asp Pro Thr 
10 660 665 670 

Ser Tyr Pro Gly Val Asp Asn Gin Gin Thr Tyr Arg Glu Gly He His 

675 680 685 

Val Gly Tyr Arg Trp Phe Asp Lys Glu Asn Val Lys Pro Leu Phe Pro 
690 695 700 

15 Phe Gly His Gly Leu Ser Tyr Thr Ser Phe Thr Gin Ser Ala Pro Thr 
705 710 715 720 

Val Val Arg Thr Ser Thr Gly Gly Leu Lys Val Thr Val Thr Val Arg 

725 730 735 

Asn Ser Gly Lys Arg Ala Gly Gin Glu Val Val Gin Ala Tyr Leu Gly 
20 740 745 750 

Ala Ser Pro Asn Val Thr Ala Pro Gin Ala Lys Lys Lys Leu Val Gly 

755 760 765 

Tyr Thr Lys Val Ser Leu Ala Ala Gly Glu Ala Lys Thr Val Thr Val 
770 775 780 

25 Asn Val Asp Arg Arg Gin Leu Gin Thr Gly Ser Ser Ser Ala Asp Leu 
785 790 795 800 

Arg Gly Ser Ala Thr Val Asn Val Trp 
805 

30 <210> 25 

<211> 9 
<212> PRT 

<213> Artificial Sequence 

35 <220> 

<223> A consensus sequence. 



40 



<221> VARIANT 
<222> (4)... (4) 

<223> Residue 4 is either V or I . 
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<400> 25 

Leu Leu Asp Val Ala Cys Gly Thr Gly 
1 5 



<211> 1011 
<212> DNA 

<213> Streptomyces venezuelae 



10 <400> 26 





atggcaatgc 


gcgactccat 


accgaggcga 


gcggaccgcg 


acacccttcg 


ccgcgaatta 


60 




ggccagaact 


tccttcagga 


cgacagagcc 


gtgcgcaatc 


tcgtcacgca 


tgtcgagggg 


120 




gacggtagga 


acgttctcga 


aatcggcccc 


ggaaagggcg 


cgataaccga 


ggagttggtg 


180 




cgctccttcg 


acaccgtgac 


ggtcgtggag 


atggacccgc 


actgggccgc 


gcatgtgcgg 


240 


15 


cggaaattcg 


aaggggagag 


ggtcaccgta 


ttccagggtg 


atttcctcga 


cttccgcatt 


300 




ccgcgcgata 


tcgacaccgt 


cgtcggaaac 


gttcccttcg 


gcatcacgac 


ccagattctc 


360 




cggagtctcc 


tggaatcgac 


gaactggcag 


tcggcggccc 


tgatagtgca 


gtgggaggtc 


420 




gcccgcaaac 


gcgccggtcg 


cagcggcgga 


tcgctcctca 


cgacctcctg 


ggccccctgg 


480 




tacgagttcg 


cggtccacga 


ccgcgtccgc 


gcctcgtcgt 


tccgtccgat 


gccccgcgtc 


540 


20 


gacggcggcg 


tcctgacgat 


caggcgacgc 


ccccagcccc 


tgctgcccga 


gagcgcgagc 


600 




cgcgccttcc 


agaacttcgc 


cgaagccgtc 


ttcaccggcc 


ccggacgggg 


cctcgcggag 


660 




atcctccggc 


gccacatccc 


caagcggacc 


taccgttccc 


tcgccgaccg 


ccacggaatt 


720 




ccggacggcg 


gactgccgaa 


ggacctcacg 


ctcacccaat 


ggatcgccct 


tttccaggcc 


780 




tcccagccga 


gttacgcgcc 


99999 C 9 CCC 


ggcacgcgca 


tgccgggcca 


gggcggtggc 


840 


25 


gccggcggca 


gggactatga 


ctcggagacg 


agcagggccg 


ccgtgcccgg 


gagccgcaga 


900 




tacggcccca 


cgcgcggcgg 


cgaaccctgc 


gcaccccgcg 


cacaggtccg 


gcagaccaag 


960 




ggccgccagg 


gcgcgcgagg 


ctcgtcgtac 


ggacgccgca 


cgggccgtta 


9 


1011 



<210> 27 
30 <211> 336 

<212> PRT 

<213> Streptomyces venezuelae 



<400> 27 

35 Met Ala Met Arg Asp Ser lie Pro 
1 5 
Arg Arg Glu Leu Gly Gin Asn Phe 
20 

Asn Leu Val Thr His Val Glu Gly 
40 35 40 



Arg Arg Ala Asp Arg Asp Thr Leu 

10 15 
Leu Gin Asp Asp Arg Ala Val Arg 
25 30 
Asp Gly Arg Asn Val Leu Glu lie 
45 



Gly Pro Gly Lys 
50 

Thr Val Thr Val 
65 

5 Arg Lys Phe Glu 

Asp Phe Arg lie 
100 

Phe Gly lie Thr 
10 115 

Trp Gin Ser Ala 
130 

Ala Gly Arg Ser 
145 

15 Tyr Glu Phe Ala 

Met Pro Arg Val 
180 

Pro Leu Leu Pro 
20 195 

Ala Val Phe Thr 
210 

His lie Pro Lys 
225 

25 Pro Asp Gly Gly 

Leu Phe Gin Ala 
260 

Arg Met Pro Gly 
30 275 

Glu Thr Ser Arg 
290 

Arg Gly Gly Glu 
305 

35 Gly Arg Gin Gly 



Gly Ala He Thr 
55 

Val Glu Met Asp 
70 

Gly Glu Arg Val 
85 

Pro Arg Asp He 

Thr Gin He Leu 
120 

Ala Leu He Val 
135 

Gly Gly Ser Leu 
150 

Val His Asp Arg 
165 

Asp Gly Gly Val 

Glu Ser Ala Ser 
200 

Gly Pro Gly Arg 
215 

Arg Thr Tyr Arg 
230 

Leu Pro Lys Asp 
245 

Ser Gin Pro Ser 

Gin Gly Gly Gly 
280 

Ala Ala Val Pro 
295 

Pro Cys Ala Pro 
310 

Ala Arg Gly Ser 
325 
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Glu Glu Leu Val 
60 

Pro His Trp Ala 
75 

Thr Val Phe Gin 

90 

Asp Thr Val Val 
105 

Arg Ser Leu Leu 

Gin Trp Glu Val 
140 

Leu Thr Thr Ser 
155 

Val Arg Ala Ser 
170 

Leu Thr He Arg 
185 

Arg Ala Phe Gin 

Gly Leu Ala Glu 
220 

Ser Leu Ala Asp 
235 

Leu Thr Leu Thr 
250 

Tyr Ala Pro Gly 
265 

Ala Gly Gly Arg 

Gly Ser Arg Arg 
300 

Arg Ala Gin Val 
315 

Ser Tyr Gly Arg 
330 



Arg Ser Phe Asp 

Ala His Val Arg 
80 

Gly Asp Phe Leu 
95 

Gly Asn Val Pro 
110 

Glu Ser Thr Asn 
125 

Ala Arg Lys Arg 

Trp Ala Pro Trp 
160 

Ser Phe Arg Pro 
175 

Arg Arg Pro Gin 
190 

Asn Phe Ala Glu 
205 

lie Leu Arg Arg 

Arg His Gly He 
240 

Gin Trp He Ala 
255 

Ala Pro Gly Thr 
270 

Asp Tyr Asp Ser 
285 

Tyr Gly Pro Thr 

Arg Gin Thr Lys 
320 

Arg Thr Gly Arg 
335 



40 



<210> 28 
<211> 969 
<212> DNA 
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<213> Streptomyces venezuelae 



969 



<400> 28 

atggcatttt ccccgcaggg cggccgacac gagctcggtc agaacttcct cgtcgaccgg 60 

5 tcagtgatcg acgagatcga cggcctggtg gccaggacca agggtccgat actggagatc 120 

ggtccgggtg acggcgccct gaccctgccg ctgagcaggc acggcaggcc gatcaccgcc 180 

gtcgagctcg acggccggcg cgcgcagcgc ctcggtgccc gcacccccgg tcatgtgacc 240 

gtggtgcacc acgacttcct gcagtacccg ctgccgcgca acccgcatgt ggtcgtcggc 300 

aacgtcccct tccatctgac gacggcgatc atgcggcggc tgctcgacgc ccagcactgg 360 

10 cacaccgccg tcctcctcgt ccagtgggag gtcgcccggc gccgggccgg cgtcggcggg 42 0 

tcgacgctgc tgacggccgg ctgggcgccc tggtacgagt tcgacctgca ctcccgggtc 480 

cccgcgcggg ccttccgtcc gatgccgggc gtggacggag gagtactggc catccggcgg 540 

cggtccgcgc cgctcgtggg ccaggtgaag acgtaccagg acttcgtacg ccaggtgttc 600 

accggcaagg ggaacgggct gaaggagatc ctgcggcgga ccgggcggat ctcgcagcgg 660 

15 gacctggcga cctggctgcg gaggaacgag atctcgccgc acgcgctgcc caaggacctg 720 

aagcccgggc agtgggcgtc gctgtgggag ctgaccggcg gcacggccga cggatccttc 780 

gacggtacgg cgggcggtgg cgcggccgga tcgcacgggg cggctcgggt cggggccggt 840 

cacccgggcg gccgggtgtc cgcgagccgg cggggcgtgc cgcaggcgcg gcgcggccgg 900 

gggcatgcgg tacggagctc cacggggacc gagccgaggt ggggcagggg gcgggcggag 960 

20 agcgcgtga 

<210> 29 
<211> 322 
<212> PRT 

25 <213> Streptomyces venezuelae 

<400> 29 

Met Ala Phe Ser Pro Gin Gly Gly Arg His Glu Leu Gly Gin Asn Phe 
15 10 15 

30 Leu Val Asp Arg Ser Val lie Asp Glu He Asp Gly Leu Val Ala Arg 
20 25 30 

Thr Lys Gly Pro lie Leu Glu He Gly Pro Gly Asp Gly Ala Leu Thr 

35 40 45 

Leu Pro Leu Ser Arg His Gly Arg Pro He Thr Ala Val Glu Leu Asp 
35 50 55 60 

Gly Arg Arg Ala Gin Arg Leu Gly Ala Arg Thr Pro Gly His Val Thr 
65 70 75 80 

Val Val His His Asp Phe Leu Gin Tyr Pro Leu Pro Arg Asn Pro His 
85 90 95 

40 Val Val Val Gly Asn Val Pro Phe His Leu Thr Thr Ala He Met Arg 
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100 105 HO 

Arg Leu Leu Asp Ala Gin His Trp His Thr Ala Val Leu Leu Val Gin 

115 120 125 

Trp Glu Val Ala Arg Arg Arg Ala Gly Val Gly Gly Ser Thr Leu Leu 
5 130 135 140 

Thr Ala Gly Trp Ala Pro Trp Tyr Glu Phe Asp Leu His Ser Arg Val 
145 150 155 160 

Pro Ala Arg Ala Phe Arg Pro Met Pro Gly Val Asp Gly Gly Val Leu 
165 170 175 

10 Ala He Arg Arg Arg Ser Ala Pro Leu Val Gly Gin Val Lys Thr Tyr 
180 185 190 

Gin Asp Phe Val Arg Gin Val Phe Thr Gly Lys Gly Asn Gly Leu Lys 

195 200 205 

Glu He Leu Arg Arg Thr Gly Arg He Ser Gin Arg Asp Leu Ala Thr 
15 210 215 220 

Trp Leu Arg Arg Asn Glu He Ser Pro His Ala Leu Pro Lys Asp Leu 
225 230 235 240 

Lys Pro Gly Gin Trp Ala Ser Leu Trp Glu Leu Thr Gly Gly Thr Ala 
245 250 255 

20 Asp Gly Ser Phe Asp Gly Thr Ala Gly Gly Gly Ala Ala Gly Ser His 
260 265 270 

Gly Ala Ala Arg Val Gly Ala Gly His Pro Gly Gly Arg Val Ser Ala 

275 280 285 

Ser Arg Arg Gly Val Pro Gin Ala Arg Arg Gly Arg Gly His Ala Val 
25 290 295 300 

Arg Ser Ser Thr Gly Thr Glu Pro Arg Trp Gly Arg Gly Arg Ala Glu 
305 310 315 320 

Ser Ala 

30 

<210> 30 
<211> 13842 
<212> DNA 

<213> Streptomyces venezuelae 

35 

<400> 30 

atgtcttcag ccggaattac caggaccggt gcgagaacac cggtgacagg gcgtggggcg 
gcagcgtggg acacggggga agtgcgggtc cgacgggggt tgccccctgc cggccccgat 120 
catgcggagc actccttctc tcgtgctcct accggtgatg tgcgcgccga attgattcgt 180 
40ggagagatgt cgacagtgtc caagagtgag tccgaggaat tcgtgtccgt gtcgaacgac 240 



60 
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gccggttccg cgcacggcac agcggaaccc gtcgccgtcg tcggcatctc ctgccgggtg 300 

cccggcgccc gggacccgag agagttctgg gaactcctgg cggcaggcgg ccaggccgtc 360 

accgacgtcc ccgcggaccg ctggaacgcc ggcgacttct acgacccgga ccgctccgcc 420 

cccggccgct cgaacagccg gtggggcggg ttcatcgagg acgtcgaccg gttcgacgcc 480 

Sgccttcttcg gcatctcgcc ccgcgaggcc gcggagatgg acccgcagca gcggctcgcc 540 

ctggagctgg gctgggaggc cctggagcgc gccgggatcg acccgtcctc gctcaccggc 600 

acccgcaccg gcgtcttcgc cggcgccatc tgggacgact acgccaccct gaagcaccgc 660 

cagggcggcg ccgcgatcac cccgcacacc gtcaccggcc tccaccgcgg catcatcgcg 720 

aaccgactct cgtacacgct cgggctccgc ggccccagca tggtcgtcga ctccggccag 780 

lOtcctcgtcgc tcgtcgccgt ccacctcgcg tgcgagagcc tgcggcgcgg cgagtccgag 840 

ctcgccctcg ccggcggcgt ctcgctcaac ctggtgccgg acagcatcat cggggcgagc 900 

aagttcggcg gcctctcccc cgacggccgc gcctacacct tcgacgcgcg cgccaacggc 960 

tacgtacgcg gcgagggcgg cggtttcgtc gtcctgaagc gcctctcccg ggccgtcgcc 1020 

gacggcgacc cggtgctcgc cgtgatccgg ggcagcgccg tcaacaacgg cggcgccgcc 1080 

IScagggcatga cgacccccga cgcgcaggcg caggaggccg tgctccgcga ggcccacgag 114 0 

cgggccggga ccgcgccggc cgacgtgcgg tacgtcgagc tgcacggcac cggcaccccc 1200 

gtgggcgacc cgatcgaggc cgctgcgctc ggcgccgccc tcggcaccgg ccgcccggcc 1260 

ggacagccgc tcctggtcgg ctcggtcaag acgaacatcg gccacctgga gggcgcggcc 1320 

ggcatcgccg gcctcatcaa ggccgtcctg gcggtccgcg gtcgcgcgct gcccgccagc 1380 

20ctgaactacg agaccccgaa cccggcgatc ccgttcgagg aactgaacct ccgggtgaac 1440 

acggagtacc tgccgtggga gccggagcac gacgggcagc ggatggtcgt cggcgtgtcc 1500 

tcgttcggca tgggcggcac gaacgcgcat gtcgtgctcg aagaggcccc cgggggttgt 1560 

cgaggtgctt cggtcgtgga gtcgacggtc ggcgggtcgg cggtcggcgg cggtgtggtg 162 0 

ccgtgggtgg tgtcggcgaa gtccgctgcc gcgctggacg cgcagatcga gcggcttgcc 1680 

25gcgttcgcct cgcgggatcg tacggatggt gtcgacgcgg gcgctgtcga tgcgggtgct 1740 

gtcgatgcgg gtgctgtcgc tcgcgtactg gccggcgggc gtgctcagtt cgagcaccgg 1800 

gccgtcgtcg tcggcagcgg gccggacgat ctggcggcag cgctggccgc gcctgagggt 1860 

ctggtccggg gcgtggcttc cggtgtcggg cgagtggcgt tcgtgttccc cgggcagggc 1920 

acgcagtggg ccggcatggg tgccgaactg ctggactctt ccgcggtgtt cgcggcggcc 1980 

30atggccgaat gcgaggccgc actctccccg tacgtcgact ggtcgctgga ggccgtcgta 2040 

cggcaggccc ccggtgcgcc cacgctggag cgggtcgatg tcgtgcagcc tgtgacgttc 2100 

gccgtcatgg tctcgctggc tcgcgtgtgg cagcaccacg gggtgacgcc ccaggcggtc 2160 

gtcggccact cgcagggcga gatcgccgcc gcgtacgtcg ccggtgccct gagcctggac 2220 

gacgccgctc gtgtcgtgac cctgcgcagc aagtccatcg ccgcccacct cgccggcaag 2280 

35ggcggcatgc tgtccctcgc gctgagcgag gacgccgtcc tggagcgact ggccgggttc 2340 

gacgggctgt ccgtcgccgc tgtgaacggg cccaccgcca ccgtggtctc cggtgacccc 2400 

gtacagatcg aagagcttgc tcgggcgtgt gaggccgatg gggtccgtgc gcgggtcatt 2460 

cccgtcgact acgcgtccca cagccggcag gtcgagatca tcgagagcga gctcgccgag 2520 

gtcctcgccg ggctcagccc gcaggctccg cgcgtgccgt tcttctcgac actcgaaggc 2580 

40gcctggatca ccgagcccgt gctcgacggc ggctactggt accgcaacct gcgccatcgt 2640 
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gtgggcttcg 


ccccggccgt 


cgagaccctg 


gccaccgacg 


agggcttcac 


ccacttcgtc 


2700 


gaggtcagcg 


cccaccccgt 


cctcaccatg 


gccctccccg 


ggaccgtcac 


cggtctggcg 


2760 


accctgcgtc 


gcgacaacgg 


cggtcaggac 


cgcctagtcg 


cctccctcgc 


cgaagcatgg 


2820 


gccaacggac 


tcgcggtcga 


ctggagcccg 


ctcctcccct 


ccgcgaccgg 


ccaccactcc 


2880 


5gacctcccca cctacgcgtt 


ccagaccgag 


cgccactggc 


tgggcgagat 


cgaggcgctc 


2940 


gccccggcgg 


gcgagccggc 


ggtgcagccc 


gccgtcctcc 


gcacggaggc 


ggccgagccg 


3000 


gcggagctcg 


accgggacga 


gcagctgcgc 


gtgatcctgg 


acaaggtccg 


ggcgcagacg 


3060 


gcccaggtgc 


tggggtacgc 


gacaggcggg 


cagatcgagg 


tcgaccggac 


cttccgtgag 


3120 


gccggttgca 


cctccctgac 


cggcgtggac 


ctgcgcaacc 


ggatcaacgc 


cgccttcggc 


3180 


lOgtacggatgg cgccgtccat gatcttcgac 


ttccccaccc 


ccgaggctct 


cgcggagcag 


3240 


ctgctcctcg 


tcgtgcacgg 


ggaggcggcg 


gcgaacccgg 


ccggtgcgga 


gccggctccg 


3300 


gtggcggcgg 


ccggtgccgt 


cgacgagccg 


gtggcgatcg 


tcggcatggc 


ctgccgcctg 


3360 


cccggtgggg 


tcgcctcgcc 


ggaggacctg 


tggcggctgg 


tggccggcgg 


cggggacgcg 


3420 


atctcggagt 


tcccgcagga 


ccgcggctgg 


gacgtggagg 


ggctgtacca 


cccggatccg 


3480 


15gagcaccccg 


gcacgtcgta cgtccgccag ggcggtttca tcgagaacgt 


cgccggcttc 


3540 


gacgcggcct 


tcttcgggat 


ctcgccgcgc 


gaggccctcg 


ccatggaccc 


gcagcagcgg 


3600 


ctcctcctcg 


aaacctcctg 


ggaggccgtc 


gaggacgccg 


ggatcgaccc 


gacctccctg 


3660 


cggggacggc 


aggtcggcgt 


cttcactggg 


gcgatgaccc 


acgagtacgg 


gccgagcctg 


3720 


cgggacggcg 


gggaaggcct 


cgacggctac 


ctgctgaccg 


gcaacacggc 


cagcgtgatg 


3780 


20tcgggccgcg tctcgtacac 


actcggcctt 


gagggccccg 


ccctgacggt 


ggacacggcc 


3840 


tgctcgtcgt 


cgctggtcgc 


cctgcacctc 


gccgtgcagg 


ccctgcgcaa 


gggcgaggtc 


3900 


gacatggcgc 


tcgccggcgg 


cgtggccgtg 


atgcccacgc 


ccgggatgtt 


cgtcgagttc 


3960 


agccggcagc 


gcgggctggc 


cggggacggc 


cggtcgaagg 


cgttcgccgc 


gtcggcggac 


4020 


ggcaccagct 


ggtccgaggg 


cgtcggcgtc 


ctcctcgtcg 


agcgcctgtc 


ggacgcccgc 


4080 


25cgcaacggac accaggtcct cgcggtcgtc cgcggcagcg ccttgaacca ggacggcgcg 


4140 


agcaacggcc 


tcacggctcc 


gaacgggccc 


tcgcagcagc 


gcgtcatccg 


gcgcgcgctg 


4200 


gcggacgccc 


ggctgacgac 


ctccgacgtg 


gacgtcgtcg 


aggcacacgg 


cacgggcacg 


4260 


cgactcggcg 


acccgatcga 


ggcgcaggcc 


ctgatcgcca 


cctacggcca 


gggccgtgac 


4320 


gacgaacagc 


cgctgcgcct 


cgggtcgttg 


aagtccaaca 


tcgggcacac 


ccaggccgcg 


4380 


30gccggcgtct 


ccggtgtcat 


caagatggtc 


caggcgatgc 


gccacggact 


gctgccgaag 


4440 


acgctgcacg 


tcgacgagcc 


ctcggaccag atcgactggt cggctggcgc 


cgtggaactc 


4500 


ctcaccgagg ccgtcgactg gccggagaag caggacggcg ggctgcgccg ggccgccgtc 


4560 


tcctccttcg 


ggatcagcgg 


caccaatgcg 


catgtggtgc 


tcgaagaggc 


cccggtggtt 


4620 


gtcgagggtg 


cttcggtcgt 


cgagccgtcg 


gttggcgggt 


cggcggtcgg 


cggcggtgtg 


4680 


35acgccttggg tggtgtcggc gaagtccgct gccgcgctcg acgcgcagat cgagcggctt 


4740 


gccgcattcg 


cctcgcggga 


tcgtacggat 


gacgccgacg 


ccggtgctgt 


cgacgcgggc 


4800 


gctgtcgctc 


acgtactggc 


tgacgggcgt 


gctcagttcg 


agcaccgggc 


cgtcgcgctc 


4860 


ggcgccgggg 


cggacgacct 


cgtacaggcg 


ctggccgatc 


cggacgggct 


gatacgcgga 


4920 


acggcttccg 


gtgtcgggcg 


agtggcgttc gtgttccccg gtcagggcac gcagtgggct 


4980 


40ggcatgggtg ccgaactgct ggactcttcc gcggtgttcg cggcggccat 


ggccgagtgt 


5040 
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gaggccgcgc 


tgtccccgta 


cgtcgactgg 


tcgctggagg 


ccgtcgtacg 


gcaggcc ccc 


5100 


ggtgcgccca 


cgctggagcg 


ggtcgatgtc 


gtgcagcctg 


tgacgttcgc 


cgtcatggtc 


5160 


tcgctggctc 


gcgtgtggca 


gcaccacggt 


gtgacgcccc 


aggcggtcgt 


cggccactcg 


522 0 


cagggcgaga 


tcgccgccgc 


gtacgtcgcc 


ggagccctgc 


ccctggacga 


cgccgcccgc 


5280 


Sgtcgtcaccc 


tgcgcagcaa 


gtccatcgcc 


gcccacctcg 


ccggcaaggg 


cggcatgctg 


5340 


tccctcgcgc 


tgaacgagga 


cgccgtcctg 


gagcgactga 


gtgacttcga 


cgggctgtcc 


5400 


gtcgccgccg 


tcaacgggcc 


caccgccact 


gtcgtgtcgg 


gtgaccccgt 


acagatcgaa 


5460 


gagcttgctc 


aggcgtgcaa 


ggcggacgga 


ttccgcgcgc 


ggatcattcc 


cgtcgactac 


552 0 


gcgtcccaca 


gccggcaggt 


cgagatcatc 


gagagcgagc 


tcgcccaggt 


cctcgccggt 


5 5 8 0 


lOctcagcccgc 


aggccccgcg 


cgtgccgttc 


ttctcgacgc 


tcgaaggcac 


ctggatcacc 


564 0 


gagcccgtcc 


tcgacggcac 


ctactggtac 


cgcaacctcc 


gtcaccgcgt 


cggcttcgcc 


5 70 0 


cccgccatcg 


agaccctggc 


cgtcgacgag 


ggcttcacgc 


acttcgtcga 


ggtcagcgcc 


b/oU 


caccccgtcc 


tcaccatgac 


cctccccgag 


accgtcaccg 


gcctcggcac 


cctccgtcgc 


5820 


gaacagggag 


gccaagagcg 


tctggtcacc 


tcgctcgccg 


aggcgtgggt 


caacgggctt 


coon 
bo o U 


15cccgtggcat ggacttcgct 


cctgcccgcc 


acggcctccc 


gccccggtct 


gcccacctac 


594 0 


gccttccagg 


ccgagcgcta 


ctggctcgag 


aacactcccg 


ccgccctggc 


caccggcgac 


6000 


gactggcgct 


accgcatcga 


ctggaagcgc 


ctcccggccg 


ccgaggggtc 


cgagcgcacc 


6060 


ggcctgtccg 


gccgctggct 


cgccgtcacg 


ccggaggacc 


actccgcgca 


ggccgccgcc 


6120 


gtgctcaccg 


cgctggtcga 


cgccggggcg 


aaggtcgagg 


tgctgacggc 


cggggcggac 


6180 


20gacgaccgtg aggccctcgc cgcccggctc accgcactga cgaccggtga cggcttcacc 


6240 


ggcgtggtct 


cgctcctcga 


cggactcgta 


ccgcaggtcg 


cctgggtcca 


ggcgctcggc 


63 00 


gacgccggaa 


tcaaggcgcc 


cctgtggtcc 


gtcacccagg 


gcgcggtctc 


cgtcggacgt 


6360 


ctcgacaccc 


ccgccgaccc 


cgaccgggcc 


atgctctggg 


gcctcggccg 


cgtcgtcgcc 


6420 


cttgagcacc 


ccgaacgctg ggccggcctc 


gtcgacctcc 


ccgcccagcc 


cgatgccgcc 


64 80 


25gccctcgccc 


acctcgtcac 


cgcactctcc 


ggcgccaccg 


gcgaggacca 


gatcgccatc 


6540 


cgcaccaccg 


gactccacgc 


ccgccgcctc 


gcccgcgcac 


ccctccacgg 


acgtcggccc 


6600 


acccgcgact 


ggcagcccca 


cggcaccgtc 


ctcatcaccg 


gcggcaccgg 


agccctcggc 


ez c c (\ 


agccacgccg 


cacgctggat 


ggcccaccac 


ggagccgaac 


acctcctcct 


cgtcagccgc 


672 0 


agcggcgaac 


aagcccccgg 


agccacccaa 


ctcaccgccg 


aactcaccgc 


atcgggcgcc 


o/oU 


30cgcgtcacca 


tcgccgcctg 


cgacgtcgcc 


gacccccacg 


ccatgcgcac 


cctcctcgac 


6o4U 


gccatccccg 


ccgagacgcc 


cctcaccgcc 


gtcgtccaca 


ccgccggcgc 


gctcgacgac 


6900 


ggcatcgtgg 


acacgctgac 


cgccgagcag 


gtccggcggg 


cccaccgtgc 


gaaggccgtc 


6960 


ggcgcctcgg 


tgctcgacga 


gctgacccgg 


gacctcgacc 


tcgacgcgtt 


cgtgctcttc 


7020 


tcgtccgtgt 


cgagcactct 


gggcatcccc 


ggtcagggca 


actacgcccc 


gcacaacgcc 


7080 


35tacctcgacg ccctcgcggc tcgccgccgg gccaccggcc ggtccgccgt ctcggtggcc 


7140 


tggggaccgt gggacggtgg cggcatggcc gccggtgacg gcgtggccga gcggctgcgc 




aaccacggcg 


tgcccggcat 


ggacccggaa 


ctcgccctgg 


ccgcactgga 


gtccgcgctc 


7260 


ggccgggacg 


agaccgcgat 


caccgtcgcg 


gacatcgact 


gggaccgctt 


ctacctcgcg 


7320 


tactcctccg 


gtcgcccgca 


gcccctcgtc 


gaggagctgc 


ccgaggtgcg 


gcgcatcatc 


7380 


40gacgcacggg acagcgccac gtccggacag ggcgggagct 


ccgcccaggg 


cgccaacccc 


7440 
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ctggccgagc 


ggctggccgc 


cgcggctccc 


ggcgagcgta 


cggaga-tcct 


cctcggtctc 


7500 


gtacgggcgc 


aggccgccgc 


cgtgctccgg 


atgcgttcgc 


cggaggacgt 


cgccgccgac 


7560 


cgcgccttca 


aggacatcgg 


cttcgactcg 


ctcgccggtg 


tcgagctgcg 


caacaggctg 


7620 


acccgggcga 


ccgggctcca 


gctgcccgcg 


acgctcgtct 


tcgaccaccc 


gacgccgctg 


7680 


5gccctcgtgt cgctgctccg cagcgagttc ctcggtgacg aggagacggc ggacgcccgg 


7740 


cggtccgcgg 


cgctgcccgc 


gactgtcggt 


gccggtgccg 


gcgccggcgc 


cggcaccgat 


7800 


gccgacgacg 


atccgatcgc 


gatcgtcgcg 


atgagctgcc 


gctaccccgg 


tgacatccgc 


7860 


agcccggagg 


acctgtggcg 


gatgctgtcc 


gagggcggcg 


agggcatcac 


gccgttcccc 


7920 


accgaccgcg 


gctgggacct 


cgacggcctg 


tacgacgccg 


acccggacgc 


gctcggcagg 


7980 


lOgcgtacgtcc 


gcgagggcgg 


gttcctgcac 


gacgcggccg 


agttcgacgc 


ggagttcttc 


8040 


ggcgtctcgc 


cgcgcgaggc 


gctggccatg 


gacccgcagc 


agcggatgct 


cctgacgacg 


8100 


tcctgggagg 


ccttcgagcg 


ggccggcatc 


gagccggcat 


cgctgcgcgg 


cagcagcacc 


8160 


ggtgtcttca 


tcggcctctc 


ctaccaggac 


tacgcggccc 


gcgtcccgaa 


cgccccgcgt 


8220 


ggcgtggagg 


gttacctgct 


gaccggcagc 


acgccgagcg 


tcgcgtcggg 


ccgtatcgcg 


8280 


IStacaccttcg gtctcgaagg gcccgcgacg accgtcgaca 


ccgcctgctc 


gtcgtcgctg 


8340 


accgccctgc 


acctggcggt 


gcgggcgctg 


cgcagcggcg 


agtgcacgat 


ggcgctcgcc 


8400 


ggtggcgtgg 


cgatgatggc 


gaccccgcac 


atgttcgtgg 


agttcagccg 


tcagcgggcg 


8460 


ctcgccccgg 


acggccgcag 


caaggccttc 


tcggcggacg 


ccgacgggtt 


cggcgccgcg 


8520 


gagggcgtcg 


gcctgctgct 


cgtggagcgg 


ctctcggacg 


cgcggcgcaa 


cggtcacccg 


8580 


20gtgctcgccg tggtccgcgg taccgccgtc 


aaccaggacg 


gcgccagcaa 


cgggctgacc 


8 64 0 


gcgcccaacg 


gaccctcgca 


gcagcgggtg 


atccggcagg 


cgctcgccga 


cgcccggctg 


8700 


gcacccggcg 


acatcgacgc 


cgtcgagacg 


cacggcacgg 


gaacctcgct 


gggcgacccc 


8760 


atcgaggccc 


agggcctcca 


ggccacgtac 


ggcaaggagc 


ggcccgcgga 


acggccgctc 


8820 


gccatcggct 


ccgtgaagtc 


caacatcgga 


cacacccagg 


ccgcggccgg 


tgcggcgggc 


8880 


25atcatcaaga tggtcctcgc gatgcgccac ggcaccctgc 


cgaagaccct 


ccacgccgac 


8940 


gagccgagcc 


cgcacgtcga 


ctgggcgaac 


agcggcctgg 


ccctcgtcac 


cgagccgatc 


9000 


gactggccgg 


ccggcaccgg 


tccgcgccgc 


gccgccgtct 


cctccttcgg 


catcagcggg 


9060 


acgaacgcgc 


acgtcgtgct 


ggagcaggcg 


ccggatgctg 


ctggtgaggt 


gcttggggcc 


9120 


gatgaggtgc 


ctgaggtgtc 


tgagacggta gcgatggctg 


ggacggctgg 


gacctccgag 


9180 


30gtcgctgagg gctctgaggc ctccgaggcc cccgcggccc 


ccggcagccg 


tgaggcgtcc 


9240 


ctccccgggc 


acctgccctg 


ggtgctgtcc 


gccaaggacg 


agcagtcgct 


gcgcggccag 


9300 


gccgccgccc 


tgcacgcgtg gctgtccgag 


cccgccgccg 


acctgtcgga 


cgcggacgga 


9360 


ccggcccgcc 


tgcgggacgt 


cgggtacacg 


ctcgccacga 


gccgtaccgc 


cttcgcgcac 


9420 


cgcgccgccg 


tgaccgccgc 


cgaccgggac 


gggttcctgg 


acgggctggc 


cacgctggcc 


9480 


35cagggcggca 


cctcggccca 


cgtccacctg gacaccgccc 


gggacggcac 


caccgcgttc 


9540 


ctcttcaccg 


gccagggcag 


tcagcgcccc 


ggcgccggcc 


gtgagctgta 


cgaccggcac 


9600 


cccgtcttcg 


cccgggcgct 


cgacgagatc 


tgcgcccacc 


tcgacggtca 


cctcgaactg 


9660 


cccctgctcg 


acgtgatgtt 


cgcggccgag 


ggcagcgcgg 


aggccgcgct 


gctcgacgag 


9720 


acgcggtaca 


cgcagtgcgc 


gctgttcgcc 


ctggaggtcg 


cgctcttccg 


gctcgtcgag 


9780 


40agctggggca tgcggccggc cgcactgctc 


ggtcactcgg 


tcggcgagat 


cgccgccgcg 


9840 
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cacgtcgccg 
ctcatgcagg 
atccgcgtgt 
aacggccccg 
Stactggtccg 
gcgcacatgg 
cgcccctccc 
tgcgaccccg 
cgtgtcctgc 

lOaccgccatgg 
gtcggctctc 
ctgctcgtgg 
ggcagggcgc 
gcgcaccgcg 

ISccggcggccg 
ctgctcggcg 
tccctgcgca 
ggcgccgcga 
cgggagctga 

20gtgacggtcg 
cccgtctccc 
gcgaccggtc 
atgtggccgc 
gggaacggcc 

25ggtgaggtct 
gcgaacggcg 
gcttcgctgc 
cccttccact 
ctcgcctccg 

30ctggtctccg 
cgcgtcggcg 
gaacaggacc 
aaggtcgccg 
gcgctgtccc 

35cccgcgggtc 
gagctgctcc 
acccgcggtg 
tcgcacgcgg 
ggccttctcg 

40gacgcgggcc 



gtgtgttctc 
agctgcccgc 
ggctggagac 
aggccgccgt 
ggctcggccg 
acggcatgct 
tgaccgtggt 
agtactgggt 
gcgacctcgg 
cggccgacgg 
ccgccggctc 
cgctgctgcg 
acgcccacgg 
tggacctgcc 
acaccgcggt 
ccgtggtcag 
cccacccgtg 
tggtcgaact 
ccctccttga 
gggcgccggc 
tccactcgcg 
tgctggccac 
cgcagggcgc 
tcgccttcgg 
tcgccgacat 
gcgggagtgc 
acgccatcgc 
ggagcggtgt 
cggggacgga 
tggaacggct 
ggctgatgca 
cgcacgccac 
ccgccctgga 
aggacgtggc 
ccgccgacgg 
aggcctggct 
cggtgcggga 
ccgcctgggg 
acctggccga 
tgcgcgacga 



gctcgccgac 
cggtggcgcg 
ggaggagcgg 
cctgtccggc 
caggacccgc 
cgacgggttc 
ctcgaacgtc 
ccggcacgtc 
cgtgcggacc 
cctcgcggac 
tcccgccgac 
ccgcaagcgg 
caccggaccc 
cacgtactcc 
ggacaccgcc 
ccttccggac 
gctcgcggac 
cgccgcgcac 
accgctggta 
cggagagccc 
gctcgccgac 
cgaccggccc 
cgaggaggtg 
tccgctgttc 
cgcgctcccc 
ggcggcggcc 
ggtcggcggt 
caccgtgcac 
cgccgtctcg 
cacgctgcgc 
ccgggtggcc 
ttcgtacggg 
gtccgcgggc 
ggccggcgcc 
cggcgcggag 
ggccgacgag 
ccccgagggg 
tctcgtacgg 
cgacgcctcg 
accgcagctc 



gccgcccgcc 
atgctcgccg 
tacgcgggac 
gacgcggacg 
gcgctgcggg 
cgcgccgtcc 
accggcctgg 
cgcggcaccg 
tgcctggagc 
acccccgcgg 
tccgccgccg 
tcggagaccg 
gactggcacg 
ttccggcgcg 
ggcctcggtc 
cgggacggcc 
cacgccgtcc 
gctgcggagt 
ctgcccgagc 
ggtggcgagt 
gcgcccgccg 
gagcttcccg 
ccgctcgacg 
caggggctga 
gccaccacga 
ccctacggca 
ctcgtcgacg 
gcggccggtg 
ctgtccctga 
ccggtcaccg 
tggcgtccgt 
ccgaccgccg 
gtcgaagtcg 
ccggcgcccc 
ggtgtacggg 
cacctcgcgg 
tccggcgccg 
accgcgcaga 
tcgtaccgga 
gccctgcacg 



tggtcgccgc 
tccaggccgc 
gtctggacgt 
cggcgcggga 
tcagccacgc 
tggagacggt 
ccgccggccc 
tccgcttcct 
tgggccccga 
attccgctgc 
gcgcgctccg 
agaccgtcgc 
cctggttcgc 
accgctactg 
tcggcaccgc 
tgctgctcac 
tggggagcgt 
ccgccggtct 
acggtggcgt 
cggccgggga 
gtaccgcctg 
tcgcgcccga 
gtctctacga 
acgcggtgtg 
atgcgaccgc 
tccaccccgc 
agcccgagct 
ccgcggcggc 
cggacggcga 
ccgatcaggc 
acgccctcgc 
tcctcggcaa 
ggctctaccc 
gtaccgtcct 
gcacggtggc 
gcacccgcct 
acgatggcgg 
ccgagaaccc 
ccctgccgtc 
acggcaccat 



gcgcggccgg 

ggaggacgag 

cgccgccgtc 

ggcggaggcg 

cttccactcc 

ggagttccgg 

ggacgacctg 

cgacggcgtc 

cggggtcctc 

cggctccccc 

gccccggccg 

ggacgccctc 

cggctccggg 

gctggacgcc 

cgaccacccg 

cggccgcctc 

cctgctcccc 

gcgtgacgtg 

cgagctgcgc 

cggcgcacgg 

gtcctgccac 

ccgtgcggcc 

gcggctcgac 

gcggtacgag 

gcccgcgacc 

cctgctcgac 

cgtccgcgtc 

ccgggtccgt 

gggacgcccg 

ggcggcgagc 

ctcgtccggc 

ggacgagctg 

cgacctggcc 

tgcgccgctg 

ccggacgctg 

gctcctggtc 

cgaggacctg 

cggccgcttc 

ggtgctctcc 

caggctggcc 



9900 
9960 
10020 
10080 
10140 
10200 
10260 
10320 
10380 
10440 
10500 
10560 
10620 
10680 
10740 
10800 
10860 
10920 
10980 
11040 
11100 
11160 
11220 
11280 
11340 
11400 
11460 
11520 
11580 
11640 
11700 
11760 
11820 
11880 
11940 
12000 
12060 
12120 
12180 
12240 
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cgcctggcct 


ccgtccggcc 


cgagaccggc 


accgccgcac 


cggcgctcgc 


cccggagggc 


12300 


acggtcctgc 


tgaccggcgg 


caccggcggc 


ctgggcggac 


tggtcgcccg 


gcacgtggtg 


12360 


ggcgagtggg 


gcgtacgacg 


cctgctgctg 


gtgagccggc 


ggggcacgga 


cgccccgggc 


12420 


gccgacgagc 


tcgtgcacga 


gctggaggcc 


ctgggagccg 


acgtctcggt 


ggccgcgtgc 


12480 


Sgacgtcgccg 


accgcgaagc 


cctcaccgcc 


gtactcgacg 


ccatccccgc 


cgaacacccg 


12540 


ctcaccgcgg 


tcgtccacac 


ggcaggcgtc 


ctctccgacg 


gcaccctccc 


gtccatgacg 


12600 


acggaggacg 


tggaacacgt 


actgcggccc 


aaggtcgacg 


ccgcgttcct 


cctcgacgaa 


12660 


ctcacctcga 


cgcccgcata 


cgacctggca 


gcgttcgtca 


tgttctcctc 


cgccgccgcc 


12720 


gtcttcggtg 


gcgcggggca 


gggcgcctac 


gccgccgcca 


acgccaccct 


cgacgccctc 


12780 


lOgcctggcgcc 


gccgggcagc 


cggactcccc 


gccctctccc 


tcggctgggg 


cctctgggcc 


12840 


gagaccagcg 


gcatgaccgg 


cgagctcggc 


caggcggacc 


tgcgccggat 


gagccgcgcg 


12900 


ggcatcggcg 


ggatcagcga 


cgccgagggc 


atcgcgctcc 


tcgacgccgc 


cctccgcgac 


12960 


gaccgccacc 


cggtcctgct 


gcccctgcgg 


ctcgacgccg 


ccgggctgcg 


ggacgcggcc 


13020 


gggaacgacc 


cggccggaat 


cccggcgctc 


ttccgggacg 


tcgtcggcgc 


caggaccgtc 


13080 


IScgggcccggc 


cgtccgcggc 


ctccgcctcg 


acgacagccg 


ggacggccgg 


cacgccgggg 


13140 


acggcggacg 


gcgcggcgga 


aacggcggcg 


gtcacgctcg 


ccgaccgggc 


cgccaccgtg 


13200 


gacgggcccg 


cacggcagcg 


cctgctgctc 


gagttcgtcg 


tcggcgaggt 


cgccgaagta 


13260 


ctcggccacg 


cccgcggtca 


ccggatcgac 


gccgaacggg 


gcttcctcga 


cctcggcttc 


13320 


gactccctga 


ccgccgtcga 


actccgcaac 


cggctcaact 


ccgccggtgg 


cctcgccctc 


13380 


20ccggcgaccc 


tggtcttcga 


ccacccaagc 


ccggcggcac 


tcgcctccca 


cctggacgcc 


13440 


gagctgccgc 


gcggcgcctc 


ggaccaggac 


ggagccggga 


accggaacgg 


gaacgagaac 


13500 


gggacgacgg 


cgtcccggag 


caccgccgag 


acggacgcgc 


tgctggcaca 


actgacccgc 


13560 


ctggaaggcg 


ccttggtgct 


gacgggcctc 


tcggacgccc 


ccgggagcga 


agaagtcctg 


13620 


gagcacctgc 


ggtccctgcg 


ctcgatggtc 


acgggcgaga 


ccgggaccgg 


gaccgcgtcc 


13680 


25ggagccccgg 


acggcgccgg 


gtccggcgcc 


gaggaccggc 


cctgggcggc 


cggggacgga 


13740 


gccgggggcg 


ggagtgagga 


cggcgcggga 


gtgccgcact 


tcatgaacgc 


ctcggccgag 


13800 


gaactcttcg 


gcctcctcga 


ccaggacccc 


agcacggact 


ga 




13842 



30 

<210> 31 
<211> 4613 
<212> PRT 

<213> Streptomyces venezuelae 

35 

<400> 31 

Met Ser Ser Ala Gly lie Thr Arg Thr Gly Ala Arg Thr Pro Val Thr 

15 10 15 

Gly Arg Gly Ala Ala Ala Trp Asp Thr Gly Glu Val Arg Val Arg Arg 
40 20 25 30 
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Gly Leu Pro Pro Ala Gly Pro Asp His Ala Glu His Ser Phe Ser Arg 

35 40 45 

Ala Pro Thr Gly Asp Val Arg Ala Glu Leu lie Arg Gly Glu Met Ser 
50 55 60 

5 Thr Val Ser Lys Ser Glu Ser Glu Glu Phe Val Ser Val Ser Asn Asp 
65 70 75 80 

Ala Gly Ser Ala His Gly Thr Ala Glu Pro Val Ala Val Val Gly He 

85 90 95 

Ser Cys Arg Val Pro Gly Ala Arg Asp Pro Arg Glu Phe Trp Glu Leu 
10 100 105 110 

Leu Ala Ala Gly Gly Gin Ala Val Thr Asp Val Pro Ala Asp Arg Trp 

115 120 125 

Asn Ala Gly Asp Phe Tyr Asp Pro Asp Arg Ser Ala Pro Gly Arg Ser 
130 135 140 

15 Asn Ser Arg Trp Gly Gly Phe He Glu Asp Val Asp Arg Phe Asp Ala 
145 150 155 160 

Ala Phe Phe Gly He Ser Pro Arg Glu Ala Ala Glu Met Asp Pro Gin 

165 170 175 

Gin Arg Leu Ala Leu Glu Leu Gly Trp Glu Ala Leu Glu Arg Ala Gly 
20 180 185 190 

He Asp Pro Ser Ser Leu Thr Gly Thr Arg Thr Gly Val Phe Ala Gly 

195 200 205 

Ala He Trp Asp Asp Tyr Ala Thr Leu Lys His Arg Gin Gly Gly Ala 
210 215 220 

25 Ala He Thr Pro His Thr Val Thr Gly Leu His Arg Gly He He Ala 
225 230 235 240 

Asn Arg Leu Ser Tyr Thr Leu Gly Leu Arg Gly Pro Ser Met Val Val 

245 250 255 

Asp Ser Gly Gin Ser Ser Ser Leu Val Ala Val His Leu Ala Cys Glu 
30 260 265 270 

Ser Leu Arg Arg Gly Glu Ser Glu Leu Ala Leu Ala Gly Gly Val Ser 

275 280 285 

Leu Asn Leu Val Pro Asp Ser He He Gly Ala Ser Lys Phe Gly Gly 
290 295 300 

35 Leu Ser Pro Asp Gly Arg Ala Tyr Thr Phe Asp Ala Arg Ala Asn Gly 
305 310 315 320 

Tyr Val Arg Gly Glu Gly Gly Gly Phe Val Val Leu Lys Arg Leu Ser 

325 330 335 

Arg Ala Val Ala Asp Gly Asp Pro Val Leu Ala Val He Arg Gly Ser 
40 340 345 350 
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Ala Val Asn Asn Gly Gly Ala Ala Gin Gly Met Thr Thr Pro Asp Ala 

355 360 365 

Gin Ala Gin Glu Ala Val Leu Arg Glu Ala His Glu Arg Ala Gly Thr 
370 375 380 

5 Ala Pro Ala Asp Val Arg Tyr Val Glu Leu His Gly Thr Gly Thr Pro 
385 390 395 400 

Val Gly Asp Pro lie Glu Ala Ala Ala Leu Gly Ala Ala Leu Gly Thr 

405 410 415 

Gly Arg Pro Ala Gly Gin Pro Leu Leu Val Gly Ser Val Lys Thr Asn 
10 420 425 430 

He Gly His Leu Glu Gly Ala Ala Gly He Ala Gly Leu He Lys Ala 

435 440 445 

Val Leu Ala Val Arg Gly Arg Ala Leu Pro Ala Ser Leu Asn Tyr Glu 
450 455 460 

15 Thr Pro Asn Pro Ala He Pro Phe Glu Glu Leu Asn Leu Arg Val Asn 
465 470 475 480 

Thr Glu Tyr Leu Pro Trp Glu Pro Glu His Asp Gly Gin Arg Met Val 

485 490 495 

Val Gly Val Ser Ser Phe Gly Met Gly Gly Thr Asn Ala His Val Val 
20 500 505 510 

Leu Glu Glu Ala Pro Gly Gly Cys Arg Gly Ala Ser Val Val Glu Ser 

515 520 525 

Thr Val Gly Gly Ser Ala Val Gly Gly Gly Val Val Pro Trp Val Val 
530 535 540 

25 Ser Ala Lys Ser Ala Ala Ala Leu Asp Ala Gin He Glu Arg Leu Ala 
545 550 555 560 

Ala Phe Ala Ser Arg Asp Arg Thr Asp Gly Val Asp Ala Gly Ala Val 

565 570 575 

Asp Ala Gly Ala Val Asp Ala Gly Ala Val Ala Arg Val Leu Ala Gly 
30 580 585 590 

Gly Arg Ala Gin Phe Glu His Arg Ala Val Val Val Gly Ser Gly Pro 

595 600 605 

Asp Asp Leu Ala Ala Ala Leu Ala Ala Pro Glu Gly Leu Val Arg Gly 
610 615 620 

35 Val Ala Ser Gly Val Gly Arg Val Ala Phe Val Phe Pro Gly Gin Gly 
625 630 635 640 

Thr Gin Trp Ala Gly Met Gly Ala Glu Leu Leu Asp Ser Ser Ala Val 

645 650 655 

Phe Ala Ala Ala Met Ala Glu Cys Glu Ala Ala Leu Ser Pro Tyr Val 
40 660 665 670 
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Asp Trp Ser Leu Glu Ala Val Val Arg Gin Ala Pro Gly Ala Pro Thr 

675 680 685 

Leu Glu Arg Val Asp Val Val Gin Pro Val Thr Phe Ala Val Met Val 
690 695 700 

5 Ser Leu Ala Arg Val Trp Gin His His Gly Val Thr Pro Gin Ala Val 
705 710 715 720 

Val Gly His Ser Gin Gly Glu lie Ala Ala Ala Tyr Val Ala Gly Ala 

725 730 735 

Leu Ser Leu Asp Asp Ala Ala Arg Val Val Thr Leu Arg Ser Lys Ser 
10 740 745 750 

lie Ala Ala His Leu Ala Gly Lys Gly Gly Met Leu Ser Leu Ala Leu 

755 760 765 

Ser Glu Asp Ala Val Leu Glu Arg Leu Ala Gly Phe Asp Gly Leu Ser 
770 775 780 

15 Val Ala Ala Val Asn Gly Pro Thr Ala Thr Val Val Ser Gly Asp Pro 
785 790 795 800 

Val Gin lie Glu Glu Leu Ala Arg Ala Cys Glu Ala Asp Gly Val Arg 

805 810 815 

Ala Arg Val lie Pro Val Asp Tyr Ala Ser His Ser Arg Gin Val Glu 
20 820 825 830 

lie lie Glu Ser Glu Leu Ala Glu Val Leu Ala Gly Leu Ser Pro Gin 

835 840 845 

Ala Pro Arg Val Pro Phe Phe Ser Thr Leu Glu Gly Ala Trp lie Thr 
850 855 860 

25 Glu Pro Val Leu Asp Gly Gly Tyr Trp Tyr Arg Asn Leu Arg His Arg 
865 870 875 880 

Val Gly Phe Ala Pro Ala Val Glu Thr Leu Ala Thr Asp Glu Gly Phe 

885 890 895 

Thr His Phe Val Glu Val Ser Ala His Pro Val Leu Thr Met Ala Leu 
30 900 905 910 

Pro Gly Thr Val Thr Gly Leu Ala Thr Leu Arg Arg Asp Asn Gly Gly 

915 920 925 

Gin Asp Arg Leu Val Ala Ser Leu Ala Glu Ala Trp Ala Asn Gly Leu 
930 935 940 

35 Ala Val Asp Trp Ser Pro Leu Leu Pro Ser Ala Thr Gly His His Ser 
945 950 955 960 

Asp Leu Pro Thr Tyr Ala Phe Gin Thr Glu Arg His Trp Leu Gly Glu 

965 970 975 

lie Glu Ala Leu Ala Pro Ala Gly Glu Pro Ala Val Gin Pro Ala Val 
40 980 985 990 
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Leu Arg Thr Glu Ala Ala Glu Pro Ala Glu Leu Asp Arg Asp Glu Gin 

995 1000 1005 

Leu Arg Val lie Leu Asp Lys Val Arg Ala Gin Thr Ala Gin Val Leu 
1010 1015 1020 

5 Gly Tyr Ala Thr Gly Gly Gin lie Glu Val Asp Arg Thr Phe Arg Glu 
1025 1030 1035 1040 

Ala Gly Cys Thr Ser Leu Thr Gly Val Asp Leu Arg Asn Arg lie Asn 

1045 1050 1055 

Ala Ala Phe Gly Val Arg Met Ala Pro Ser Met lie Phe Asp Phe Pro 
10 1060 1065 1070 

Thr Pro Glu Ala Leu Ala Glu Gin Leu Leu Leu Val Val His Gly Glu 

1075 1080 1085 

Ala Ala Ala Asn Pro Ala Gly Ala Glu Pro Ala Pro Val Ala Ala Ala 
1090 1095 1100 

15 Gly Ala Val Asp Glu Pro Val Ala lie Val Gly Met Ala Cys Arg Leu 
1105 1110 1115 1120 

Pro Gly Gly Val Ala Ser Pro Glu Asp Leu Trp Arg Leu Val Ala Gly 

1125 1130 1135 

Gly Gly Asp Ala lie Ser Glu Phe Pro Gin Asp Arg Gly Trp Asp Val 
20 1140 1145 1150 

Glu Gly Leu Tyr His Pro Asp Pro Glu His Pro Gly Thr Ser Tyr Val 

1155 1160 1165 

Arg Gin Gly Gly Phe lie Glu Asn Val Ala Gly Phe Asp Ala Ala Phe 
1170 1175 1180 

25 Phe Gly lie Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg 
1185 1190 1195 1200 

Leu Leu Leu Glu Thr Ser Trp Glu Ala Val Glu Asp Ala Gly lie Asp 

1205 1210 1215 

Pro Thr Ser Leu Arg Gly Arg Gin Val Gly Val Phe Thr Gly Ala Met 
30 1220 1225 1230 

Thr His Glu Tyr Gly Pro Ser Leu Arg Asp Gly Gly Glu Gly Leu Asp 

1235 1240 1245 

Gly Tyr Leu Leu Thr Gly Asn Thr Ala Ser Val Met Ser Gly Arg Val 
1250 1255 1260 

35 Ser Tyr Thr Leu Gly Leu Glu Gly Pro Ala Leu Thr Val Asp Thr Ala 
1265 1270 1275 1280 

Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu Arg 

1285 1290 1295 

Lys Gly Glu Val Asp Met Ala Leu Ala Gly Gly Val Ala Val Met Pro 
40 1300 1305 1310 
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Thr Pro Gly Met Phe Val Glu Phe Ser Arg Gin Arg Gly Leu Ala Gly 

1315 1320 1325 

Asp Gly Arg Ser Lys Ala Phe Ala Ala Ser Ala Asp Gly Thr Ser Trp 
1330 1335 1340 

5 Ser Glu Gly Val Gly Val Leu Leu Val Glu Arg Leu Ser Asp Ala Arg 
1345 1350 1355 1360 

Arg Asn Gly His Gin Val Leu Ala Val Val Arg Gly Ser Ala Leu Asn 

1365 1370 1375 

Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin 
10 1380 1385 1390 

Gin Arg Val lie Arg Arg Ala Leu Ala Asp Ala Arg Leu Thr Thr Ser 

1395 1400 1405 

Asp Val Asp Val Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp 
1410 1415 1420 

15 Pro lie Glu Ala Gin Ala Leu lie Ala Thr Tyr Gly Gin Gly Arg Asp 
1425 1430 1435 1440 

Asp Glu Gin Pro Leu Arg Leu Gly Ser Leu Lys Ser Asn lie Gly His 

1445 1450 1455 

Thr Gin Ala Ala Ala Gly Val Ser Gly Val lie Lys Met Val Gin Ala 
20 1460 1465 1470 

Met Arg His Gly Leu Leu Pro Lys Thr Leu His Val Asp Glu Pro Ser 

1475 1480 1485 

Asp Gin lie Asp Trp Ser Ala Gly Ala Val Glu Leu Leu Thr Glu Ala 
1490 1495 1500 

25 Val Asp Trp Pro Glu Lys Gin Asp Gly Gly Leu Arg Arg Ala Ala Val 
1505 1510 1515 1520 

Ser Ser Phe Gly lie Ser Gly Thr Asn Ala His Val Val Leu Glu Glu 

1525 1530 1535 

Ala Pro Val Val Val Glu Gly Ala Ser Val Val Glu Pro Ser Val Gly 
30 1540 1545 1550 

Gly Ser Ala Val Gly Gly Gly Val Thr Pro Trp Val Val Ser Ala Lys 

1555 1560 1565 

Ser Ala Ala Ala Leu Asp Ala Gin He Glu Arg Leu Ala Ala Phe Ala 
1570 1575 1580 

35 Ser Arg Asp Arg Thr Asp Asp Ala Asp Ala Gly Ala Val Asp Ala Gly 
1585 1590 1595 1600 

Ala Val Ala His Val Leu Ala Asp Gly Arg Ala Gin Phe Glu His Arg 

1605 1610 1615 

Ala Val Ala Leu Gly Ala Gly Ala Asp Asp Leu Val Gin Ala Leu Ala 
40 1620 1625 1630 
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Asp Pro Asp Gly Leu lie Arg Gly Thr Ala Ser Gly Val Gly Arg Val 

1635 1640 1645 

Ala Phe Val Phe Pro Gly Gin Gly Thr Gin Trp Ala Gly Met Gly Ala 
1650 1655 1660 

5 Glu Leu Leu Asp Ser Ser Ala Val Phe Ala Ala Ala Met Ala Glu Cys 
1665 1670 1675 1680 

Glu Ala Ala Leu Ser Pro Tyr Val Asp Trp Ser Leu Glu Ala Val Val 

1685 1690 1695 

Arg Gin Ala Pro Gly Ala Pro Thr Leu Glu Arg Val Asp Val Val Gin 
10 1700 1705 1710 

Pro Val Thr Phe Ala Val Met Val Ser Leu Ala Arg Val Trp Gin His 

1715 1720 1725 

His Gly Val Thr Pro Gin Ala Val Val Gly His Ser Gin Gly Glu lie 
1730 1735 1740 

15 Ala Ala Ala Tyr Val Ala Gly Ala Leu Pro Leu Asp Asp Ala Ala Arg 
1745 1750 1755 1760 

Val Val Thr Leu Arg Ser Lys Ser lie Ala Ala His Leu Ala Gly Lys 

1765 1770 1775 

Gly Gly Met Leu Ser Leu Ala Leu Asn Glu Asp Ala Val Leu Glu Arg 
20 1780 1785 1790 

Leu Ser Asp Phe Asp Gly Leu Ser Val Ala Ala Val Asn Gly Pro Thr 

1795 1800 1805 

Ala Thr Val Val Ser Gly Asp Pro Val Gin lie Glu Glu Leu Ala Gin 
1810 1815 1820 

25 Ala Cys Lys Ala Asp Gly Phe Arg Ala Arg lie lie Pro Val Asp Tyr 
1825 1830 1835 1840 

Ala Ser His Ser Arg Gin Val Glu lie lie Glu Ser Glu Leu Ala Gin 

1845 1850 1855 

Val Leu Ala Gly Leu Ser Pro Gin Ala Pro Arg Val Pro Phe Phe Ser 
30 1860 1865 1870 

Thr Leu Glu Gly Thr Trp He Thr Glu Pro Val Leu Asp Gly Thr Tyr 

1875 1880 1885 

Trp Tyr Arg Asn Leu Arg His Arg Val Gly Phe Ala Pro Ala He Glu 
1890 1895 1900 

35 Thr Leu Ala Val Asp Glu Gly Phe Thr His Phe Val Glu Val Ser Ala 
1905 1910 1915 1920 

His Pro Val Leu Thr Met Thr Leu Pro Glu Thr Val Thr Gly Leu Gly 

1925 1930 1935 

Thr Leu Arg Arg Glu Gin Gly Gly Gin Glu Arg Leu Val Thr Ser Leu 
40 1940 1945 * 1950 
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Ala Glu Ala Trp Val Asn Gly Leu Pro Val Ala Trp Thr Ser Leu Leu 

1955 1960 1965 

Pro Ala Thr Ala Ser Arg Pro Gly Leu Pro Thr Tyr Ala Phe Gin Ala 
1970 1975 1980 

5 Glu Arg Tyr Trp Leu Glu Asn Thr Pro Ala Ala Leu Ala Thr Gly Asp 
1985 1990 1995 2000 

Asp Trp Arg Tyr Arg lie Asp Trp Lys Arg Leu Pro Ala Ala Glu Gly 

2005 2010 2015 

Ser Glu Arg Thr Gly Leu Ser Gly Arg Trp Leu Ala Val Thr Pro Glu 
10 2020 2025 2030 

Asp His Ser Ala Gin Ala Ala Ala Val Leu Thr Ala Leu Val Asp Ala 

2035 2040 2045 

Gly Ala Lys Val Glu Val Leu Thr Ala Gly Ala Asp Asp Asp Arg Glu 
2050 2055 2060 

15 Ala Leu Ala Ala Arg Leu Thr Ala Leu Thr Thr Gly Asp Gly Phe Thr 
2065 2070 2075 2080 

Gly Val Val Ser Leu Leu Asp Gly Leu Val Pro Gin Val Ala Trp Val 

2085 2090 2095 

Gin Ala Leu Gly Asp Ala Gly lie Lys Ala Pro Leu Trp Ser Val Thr 
20 2100 2105 2110 

Gin Gly Ala Val Ser Val Gly Arg Leu Asp Thr Pro Ala Asp Pro Asp 

2115 2120 2125 

Arg Ala Met Leu Trp Gly Leu Gly Arg Val Val Ala Leu Glu His Pro 
2130 2135 2140 

25 Glu Arg Trp Ala Gly Leu Val Asp Leu Pro Ala Gin Pro Asp Ala Ala 
2145 2150 2155 2160 

Ala Leu Ala His Leu Val Thr Ala Leu Ser Gly Ala Thr Gly Glu Asp 

2165 2170 2175 

Gin lie Ala lie Arg Thr Thr Gly Leu His Ala Arg Arg Leu Ala Arg 
30 2180 2185 2190 

Ala Pro Leu His Gly Arg Arg Pro Thr Arg Asp Trp Gin Pro His Gly 

2195 2200. 2205 

Thr Val Leu lie Thr Gly Gly Thr Gly Ala Leu Gly Ser His Ala Ala 
2210 2215 2220 

35 Arg Trp Met Ala His His Gly Ala Glu His Leu Leu Leu Val Ser Arg 
2225 2230 2235 2240 

Ser Gly Glu Gin Ala Pro Gly Ala Thr Gin Leu Thr Ala Glu Leu Thr 

2245 2250 2255 

Ala Ser Gly Ala Arg Val Thr He Ala Ala Cys Asp Val Ala Asp Pro 
40 2260 2265 2270 
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His Ala Met Arg Thr Leu Leu Asp Ala He Pro Ala Glu Thr Pro Leu 

2275 2280 2285 

Thr Ala Val Val His Thr Ala Gly Ala Leu Asp Asp Gly He Val Asp 
2290 2295 2300 

5 Thr Leu Thr Ala Glu Gin Val Arg Arg Ala His Arg Ala Lys Ala Val 
2305 2310 2315 2320 

Gly Ala Ser Val Leu Asp Glu Leu Thr Arg Asp Leu Asp Leu Asp Ala 

2325 2330 2335 

Phe Val Leu Phe Ser Ser Val Ser Ser Thr Leu Gly He Pro Gly Gin 
10 2340 2345 2350 

Gly Asn Tyr Ala Pro His Asn Ala Tyr Leu Asp Ala Leu Ala Ala Arg 

2355 2360 2365 

Arg Arg Ala Thr Gly Arg Ser Ala Val Ser Val Ala Trp Gly Pro Trp 
2370 2375 2380 

15 Asp Gly Gly Gly Met Ala Ala Gly Asp Gly Val Ala Glu Arg Leu Arg 
2385 2390 2395 2400 

Asn His Gly Val Pro Gly Met Asp Pro Glu Leu Ala Leu Ala Ala Leu 

2405 2410 2415 

Glu Ser Ala Leu Gly Arg Asp Glu Thr Ala He Thr Val Ala Asp He 
20 2420 2425 2430 

Asp Trp Asp Arg Phe Tyr Leu Ala Tyr Ser Ser Gly Arg Pro Gin Pro 

2435 2440 2445 

Leu Val Glu Glu Leu Pro Glu Val Arg Arg He He Asp Ala Arg Asp 
2450 2455 2460 

25 Ser Ala Thr Ser Gly Gin Gly Gly Ser Ser Ala Gin Gly Ala Asn Pro 
2465 2470 2475 2480 

Leu Ala Glu Arg Leu Ala Ala Ala Ala Pro Gly Glu Arg Thr Glu He 

2485 2490 2495 

Leu Leu Gly Leu Val Arg Ala Gin Ala Ala Ala Val Leu Arg Met Arg 
30 2500 2505 2510 

Ser Pro Glu Asp Val Ala Ala Asp Arg Ala Phe Lys Asp He Gly Phe 

2515 2520 2525 

Asp Ser Leu Ala Gly Val Glu Leu Arg Asn Arg Leu Thr Arg Ala Thr 
2530 2535 2540 

35 Gly Leu Gin Leu Pro Ala Thr Leu Val Phe Asp His Pro Thr Pro Leu 
2545 2550 2555 2560 

Ala Leu Val Ser Leu Leu Arg Ser Glu Phe Leu Gly Asp Glu Glu Thr 

2565 2570 2575 

Ala Asp Ala Arg Arg Ser Ala Ala Leu Pro Ala Thr Val Gly Ala Gly 
40 2580 2585 2590 
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Ala Gly Ala Gly Ala Gly Thr Asp Ala Asp Asp Asp Pro lie Ala He 

2595 2600 2605 

Val Ala Met Ser Cys Arg Tyr Pro Gly Asp He Arg Ser Pro Glu Asp 
2610 2615 2620 

5 Leu Trp Arg Met Leu Ser Glu Gly Gly Glu Gly He Thr Pro Phe Pro 
2625 2630 2635 2640 

Thr Asp Arg Gly Trp Asp Leu Asp Gly Leu Tyr Asp Ala Asp Pro Asp 

2645 2650 2655 

Ala Leu Gly Arg Ala Tyr Val Arg Glu Gly Gly Phe Leu His Asp Ala 
10 2660 2665 2670 

Ala Glu Phe Asp Ala Glu Phe Phe Gly Val Ser Pro Arg Glu Ala Leu 

2675 2680 2685 

Ala Met Asp Pro Gin Gin Arg Met Leu Leu Thr Thr Ser Trp Glu Ala 
2690 2695 2700 

15 Phe Glu Arg Ala Gly He Glu Pro Ala Ser Leu Arg Gly Ser Ser Thr 
2705 2710 2715 2720 

Gly Val Phe He Gly Leu Ser Tyr Gin Asp Tyr Ala Ala Arg Val Pro 

2725 2730 2735 

Asn Ala Pro Arg Gly Val Glu Gly Tyr Leu Leu Thr Gly Ser Thr Pro 
20 2740 2745 2750 

Ser Val Ala Ser Gly Arg He Ala Tyr Thr Phe Gly Leu Glu Gly Pro 

2755 2760 2765 

Ala Thr Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Thr Ala Leu His 
2770 2775 2780 

25 Leu Ala Val Arg Ala Leu Arg Ser Gly Glu Cys Thr Met Ala Leu Ala 
2785 2790 2795 2800 

Gly Gly Val Ala Met Met Ala Thr Pro His Met Phe Val Glu Phe Ser 

2805 2810 2815 

Arg Gin Arg Ala Leu Ala Pro Asp Gly Arg Ser Lys Ala Phe Ser Ala 
30 2820 2825 2830 

Asp Ala Asp Gly Phe Gly Ala Ala Glu Gly Val Gly Leu Leu Leu Val 

2835 2840 2845 

Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly His Pro Val Leu Ala Val 
2850 2855 2860 

35 Val Arg Gly Thr Ala Val Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr 
2865 2870 2875 2880 

Ala Pro Asn Gly Pro Ser Gin Gin Arg Val He Arg Gin Ala Leu Ala 

2885 2890 2895 

Asp Ala Arg Leu Ala Pro Gly Asp He Asp Ala Val Glu Thr His Gly 
40 2900 2905 2910 
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Thr Gly Thr Ser Leu Gly Asp Pro lie Glu Ala Gin Gly Leu Gin Ala 

2915 2920 2925 

Thr Tyr Gly Lys Glu Arg Pro Ala Glu Arg Pro Leu Ala lie Gly Ser 
2930 2935 2940 

5 Val Lys Ser Asn He Gly His Thr Gin Ala Ala Ala Gly Ala Ala Gly 
2945 2950 2955 2960 

He He Lys Met Val Leu Ala Met Arg His Gly Thr Leu Pro Lys Thr 

2965 2970 2975 

Leu His Ala Asp Glu Pro Ser Pro His Val Asp Trp Ala Asn Ser Gly 
10 2980 2985 2990 

Leu Ala Leu Val Thr Glu Pro He Asp Trp Pro Ala Gly Thr Gly Pro 

2995 3000 3005 

Arg Arg Ala Ala Val Ser Ser Phe Gly He Ser Gly Thr Asn Ala His 
3010 3015 3020 

15 Val Val Leu Glu Gin Ala Pro Asp Ala Ala Gly Glu Val Leu Gly Ala 
3025 3030 3035 3040 

Asp Glu Val Pro Glu Val Ser Glu Thr Val Ala Met Ala Gly Thr Ala 

3045 3050 3055 

Gly Thr Ser Glu Val Ala Glu Gly Ser Glu Ala Ser Glu Ala Pro Ala 
20 3060 3065 3070 

Ala Pro Gly Ser Arg Glu Ala Ser Leu Pro Gly His Leu Pro Trp Val 

3075 3080 3085 

Leu Ser Ala Lys Asp Glu Gin Ser Leu Arg Gly Gin Ala Ala Ala Leu 
3090 3095 3100 

25 His Ala Trp Leu Ser Glu Pro Ala Ala Asp Leu Ser Asp Ala Asp Gly 
3105 3110 3115 3120 

Pro Ala Arg Leu Arg Asp Val Gly Tyr Thr Leu Ala Thr Ser Arg Thr 

3125 3130 3135 

Ala Phe Ala His Arg Ala Ala Val Thr Ala Ala Asp Arg Asp Gly Phe 
30 3140 3145 3150 

Leu Asp Gly Leu Ala Thr Leu Ala Gin Gly Gly Thr Ser Ala His Val 

3155 3160 3165 

His Leu Asp Thr Ala Arg Asp Gly Thr Thr Ala Phe Leu Phe Thr Gly 
3170 3175 3180 

35 Gin Gly Ser Gin Arg Pro Gly Ala Gly Arg Glu Leu Tyr Asp Arg His 
3185 3190 3195 3200 

Pro Val Phe Ala Arg Ala Leu Asp Glu He Cys Ala His Leu Asp Gly 

3205 3210 3215 

His Leu Glu Leu Pro Leu Leu Asp Val Met Phe Ala Ala Glu Gly Ser 
40 3220 3225 3230 
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Ala Glu Ala Ala Leu Leu Asp Glu Thr Arg Tyr Thr Gin Cys Ala Leu 

3235 3240 3245 

Phe Ala Leu Glu Val Ala Leu Phe Arg Leu Val Glu Ser Trp Gly Met 
3250 3255 3260 

5 Arg Pro Ala Ala Leu Leu Gly His Ser Val Gly Glu He Ala Ala Ala 
3265 3270 3275 3280 

His Val Ala Gly Val Phe Ser Leu Ala Asp Ala Ala Arg Leu Val Ala 

3285 3290 3295 

Ala Arg Gly Arg Leu Met Gin Glu Leu Pro Ala Gly Gly Ala Met Leu 
10 3300 3305 3310 

Ala Val Gin Ala Ala Glu Asp Glu He Arg Val Trp Leu Glu Thr Glu 

3315 3320 3325 

Glu Arg Tyr Ala Gly Arg Leu Asp Val Ala Ala Val Asn Gly Pro Glu 
3330 3335 3340 

15 Ala Ala Val Leu Ser Gly Asp Ala Asp Ala Ala Arg Glu Ala Glu Ala 
3345 3350 3355 3360 

Tyr Trp Ser Gly Leu Gly Arg Arg Thr Arg Ala Leu Arg Val Ser His 

3365 3370 3375 

Ala Phe His Ser Ala His Met Asp Gly Met Leu Asp Gly Phe Arg Ala 
20 3380 3385 3390 

Val Leu Glu Thr Val Glu Phe Arg Arg Pro Ser Leu Thr Val Val Ser 

3395 3400 3405 

Asn Val Thr Gly Leu Ala Ala Gly Pro Asp Asp Leu Cys Asp Pro Glu 
3410 3415 3420 

25 Tyr Trp Val Arg His Val Arg Gly Thr Val Arg Phe Leu Asp Gly Val 
3425 3430 3435 3440 

Arg Val Leu Arg Asp Leu Gly Val Arg Thr Cys Leu Glu Leu Gly Pro 

3445 3450 3455 

Asp Gly Val Leu Thr Ala Met Ala Ala Asp Gly Leu Ala Asp Thr Pro 
30 3460 3465 3470 

Ala Asp Ser Ala Ala Gly Ser Pro Val Gly Ser Pro Ala Gly Ser Pro 

3475 3480 3485 

Ala Asp Ser Ala Ala Gly Ala Leu Arg Pro Arg Pro Leu Leu Val Ala 
3490 3495 3500 

35 Leu Leu Arg Arg Lys Arg Ser Glu Thr Glu Thr Val Ala Asp Ala Leu 
3505 3510 3515 3520 

Gly Arg Ala His Ala His Gly Thr Gly Pro Asp Trp His Ala Trp Phe 

3525 3530 3535 

Ala Gly Ser Gly Ala His Arg Val Asp Leu Pro Thr Tyr Ser Phe Arg 
40 3540 3545 3550 
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Arg Asp Arg Tyr Trp Leu Asp Ala Pro Ala Ala Asp Thr Ala Val Asp 

3555 3560 3565 

Thr Ala Gly Leu Gly Leu Gly Thr Ala Asp His Pro Leu Leu Gly Ala 
3570 3575 3580 

5 Val Val Ser Leu Pro Asp Arg Asp Gly Leu Leu Leu Thr Gly Arg Leu 
3585 3590 3595 3600 

Ser Leu Arg Thr His Pro Trp Leu Ala Asp His Ala Val Leu Gly Ser 

3605 3610 3615 

Val Leu Leu Pro Gly Ala Ala Met Val Glu Leu Ala Ala His Ala Ala 
10 3620 3625 3630 

Glu Ser Ala Gly Leu Arg Asp Val Arg Glu Leu Thr Leu Leu Glu Pro 

3635 3640 3645 

Leu Val Leu Pro Glu His Gly Gly Val Glu Leu Arg Val Thr Val Gly 
3650 3655 3660 

15 Ala Pro Ala Gly Glu Pro Gly Gly Glu Ser Ala Gly Asp Gly Ala Arg 
3665 3670 3675 3680 

Pro Val Ser Leu His Ser Arg Leu Ala Asp Ala Pro Ala Gly Thr Ala 

3685 3690 3695 

Trp Ser Cys His Ala Thr Gly Leu Leu Ala Thr Asp Arg Pro Glu Leu 
20 3700 3705 3710 

Pro Val Ala Pro Asp Arg Ala Ala Met Trp Pro Pro Gin Gly Ala Glu 

3715 3720 3725 

Glu Val Pro Leu Asp Gly Leu Tyr Glu Arg Leu Asp Gly Asn Gly Leu 
3730 3735 3740 

25 Ala Phe Gly Pro Leu Phe Gin Gly Leu Asn Ala Val Trp Arg Tyr Glu 
3745 3750 3755 3760 

Gly Glu Val Phe Ala Asp lie Ala Leu Pro Ala Thr Thr Asn Ala Thr 

3765 3770 3775 

Ala Pro Ala Thr Ala Asn Gly Gly Gly Ser Ala Ala Ala Ala Pro Tyr 
30 3780 3785 ' 3790 

Gly lie His Pro Ala Leu Leu Asp Ala Ser Leu His Ala lie Ala Val 

3795 3800 3805 

Gly Gly Leu Val Asp Glu Pro Glu Leu Val Arg Val Pro Phe His Trp 
3810 3815 3820 

35 Ser Gly Val Thr Val His Ala Ala Gly Ala Ala Ala Ala Arg Val Arg 
3825 3830 3835 3840 

Leu Ala Ser Ala Gly Thr Asp Ala Val Ser Leu Ser Leu Thr Asp Gly 

3845 3850 3855 

Glu Gly Arg Pro Leu Val Ser Val Glu Arg Leu Thr Leu Arg Pro Val 
40 3860 3865 3870 
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Thr Ala Asp Gin Ala Ala Ala Ser Arg Val Gly Gly Leu Met His Arg 

3875 3880 3885 

Val Ala Trp Arg Pro Tyr Ala Leu Ala Ser Ser Gly Glu Gin Asp Pro 
3890 3895 3900 

5 His Ala Thr Ser Tyr Gly Pro Thr Ala Val Leu Gly Lys Asp Glu Leu 
3905 3910 3915 3920 

Lys Val Ala Ala Ala Leu Glu Ser Ala Gly Val Glu Val Gly Leu Tyr 

3925 3930 3935 

Pro Asp Leu Ala Ala Leu Ser Gin Asp Val Ala Ala Gly Ala Pro Ala 
10 3940 3945 3950 

Pro Arg Thr Val Leu Ala Pro Leu Pro Ala Gly Pro Ala Asp Gly Gly 

3955 3960 3965 

Ala Glu Gly Val Arg Gly Thr Val Ala Arg Thr Leu Glu Leu Leu Gin 
3970 3975 3980 

15 Ala Trp Leu Ala Asp Glu His Leu Ala Gly Thr Arg Leu Leu Leu Val 
3985 3990 3995 4000 

Thr Arg Gly Ala Val Arg Asp Pro Glu Gly Ser Gly Ala Asp Asp Gly 

4005 4010 4015 

Gly Glu Asp Leu Ser His Ala Ala Ala Trp Gly Leu Val Arg Thr Ala 
20 4020 4025 4030 

Gin Thr Glu Asn Pro Gly Arg Phe Gly Leu Leu Asp Leu Ala Asp Asp 

4035 4040 4045 

Ala Ser Ser Tyr Arg Thr Leu Pro Ser Val Leu Ser Asp Ala Gly Leu 
4050 4055 4060 

25 Arg Asp Glu Pro Gin Leu Ala Leu His Asp Gly Thr lie Arg Leu Ala 
4065 4070 4075 4080 

Arg Leu Ala Ser Val Arg Pro Glu Thr Gly Thr Ala Ala Pro Ala Leu 

4085 4090 4095 

Ala Pro Glu Gly Thr Val Leu Leu Thr Gly Gly Thr Gly Gly Leu Gly 
30 4100 4105 4110 

Gly Leu Val Ala Arg His Val Val Gly Glu Trp Gly Val Arg Arg Leu 

4115 4120 4125 

Leu Leu Val Ser Arg Arg Gly Thr Asp Ala Pro Gly Ala Asp Glu Leu 
4130 4135 4140 

35 Val His Glu Leu Glu Ala Leu Gly Ala Asp Val Ser Val Ala Ala Cys 
4145 4150 4155 4160 

Asp Val Ala Asp Arg Glu Ala Leu Thr Ala Val Leu Asp Ala lie Pro 

4165 4170 4175 

Ala Glu His Pro Leu Thr Ala Val Val His Thr Ala Gly Val Leu Ser 
40 4180 4185 4190 
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Asp Gly Thr Leu Pro Ser Met Thr Thr Glu Asp Val Glu His Val Leu 

4195 4200 4205 

Arg Pro Lys Val Asp Ala Ala Phe Leu Leu Asp Glu Leu Thr Ser Thr 
4210 4215 4220 

5 Pro Ala Tyr Asp Leu Ala Ala Phe Val Met Phe Ser Ser Ala Ala Ala 
4225 4230 4235 4240 

Val Phe Gly Gly Ala Gly Gin Gly Ala Tyr Ala Ala Ala Asn Ala Thr 

4245 4250 4255 

Leu Asp Ala Leu Ala Trp Arg Arg Arg Ala Ala Gly Leu Pro Ala Leu 
10 4260 4265 4270 

Ser Leu Gly Trp Gly Leu Trp Ala Glu Thr Ser Gly Met Thr Gly Glu 

4275 4280 4285 

Leu Gly Gin Ala Asp Leu Arg Arg Met Ser Arg Ala Gly lie Gly Gly 
4290 4295 4300 

15 lie Ser Asp Ala Glu Gly lie Ala Leu Leu Asp Ala Ala Leu Arg Asp 
4305 4310 4315 4320 

Asp Arg His Pro Val Leu Leu Pro Leu Arg Leu Asp Ala Ala Gly Leu 

4325 4330 4335 

Arg Asp Ala Ala Gly Asn Asp Pro Ala Gly lie Pro Ala Leu Phe Arg 
20 4340 4345 4350 

Asp Val Val Gly Ala Arg Thr Val Arg Ala Arg Pro Ser Ala Ala Ser 

4355 4360 4365 

Ala Ser Thr Thr Ala Gly Thr Ala Gly Thr Pro Gly Thr Ala Asp Gly 
4370 4375 4380 

25 Ala Ala Glu Thr Ala Ala Val Thr Leu Ala Asp Arg Ala Ala Thr Val 
4385 4390 4395 4400 

Asp Gly Pro Ala Arg Gin Arg Leu Leu Leu Glu Phe Val Val Gly Glu 

4405 4410 4415 

Val Ala Glu Val Leu Gly His Ala Arg Gly His Arg lie Asp Ala Glu 
30 4420 4425 4430 

Arg Gly Phe Leu Asp Leu Gly Phe Asp Ser Leu Thr Ala Val Glu Leu 

4435 4440 4445 

Arg Asn Arg Leu Asn Ser Ala Gly Gly Leu Ala Leu Pro Ala Thr Leu 
4450 4455 4460 

35 Val Phe Asp His Pro Ser Pro Ala Ala Leu Ala Ser His Leu Asp Ala 
4465 4470 4475 4480 

Glu Leu Pro Arg Gly Ala Ser Asp Gin Asp Gly Ala Gly Asn Arg Asn 

4485 4490 4495 

Gly Asn Glu Asn Gly Thr Thr Ala Ser Arg Ser Thr Ala Glu Thr Asp 
40 4500 4505 4510 
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Ala Leu Leu Ala Gin Leu Thr Arg Leu Glu Gly Ala Leu Val Leu Thr 

4515 4520 4525 

Gly Leu Ser Asp Ala Pro Gly Ser Glu Glu Val Leu Glu His Leu Arg 
4530 4535 4540 

5 Ser Leu Arg Ser Met Val Thr Gly Glu Thr Gly Thr Gly Thr Ala Ser 
4545 4550 4555 4560 

Gly Ala Pro Asp Gly Ala Gly Ser Gly Ala Glu Asp Arg Pro Trp Ala 

4565 4570 4575 

Ala Gly Asp Gly Ala Gly Gly Gly Ser Glu Asp Gly Ala Gly Val Pro 
10 4580 4585 4590 

Asp Phe Met Asn Ala Ser Ala Glu Glu Leu Phe Gly Leu Leu Asp Gin 

4595 4600 4605 

Asp Pro Ser Thr Asp 
4610 

15 

<210> 32 
<211> 11220 
<212> DNA 
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<400> 32 



gtgtccacgg 


tgaacgaaga 


gaagtacctc 


gactacctgc 


gtcgtgccac 


ggcggacctc 


60 


cacgaggccc 


gtggccgcct 


ccgcgagctg 


gaggcgaagg 


cgggcgagcc 


ggtggcgatc 


120 


gtcggcatgg 


cctgccgcct 


gcccggcggc 


gtcgcctcgc 


ccgaggacct 


gtggcggctg 


180 


25gtggccggcg 


gcgaggacgc 


gatctcggag 


ttcccccagg 


accgcggctg 


ggacgtggag 


240 


ggcctgtacg 


acccgaaccc 


ggaggccacg 


ggcaagagtt 


acgcccgcga 


ggccggattc 


300 


ctgtacgagg 


cgggcgagtt 


cgacgccgac 


ttcttcggga 


tctcgccgcg 


cgaggccctc 


360 


gccatggacc 


cgcagcagcg 


tctcctcctg 


gaggcctcct 


gggaggcgtt 


cgagcacgcc 


420 


gggatcccgg 


cggccaccgc 


gcgcggcacc 


tcggtcggcg 


tcttcaccgg 


cgtgatgtac 


480 


30cacgactacg 


ccacccgtct 


caccgatgtc 


ccggagggca 


tcgagggcta 


cctgggcacc 


540 


ggcaactccg 


gcagtgtcgc 


ctcgggccgc 


gtcgcgtaca 


cgcttggcct 


ggaggggccg 


600 


gccgtcacgg 


tcgacaccgc 


ctgctcgtcc 


tcgctggtcg 


ccctgcacct 


cgccgtgcag 


660 


gccctgcgca 


agggcgaggt 


cgacatggcg 


ctcgccggcg 


gcgtgacggt 


catgtcgacg 


720 


cccagcacct 


tcgtcgagtt 


cagccgtcag 


cgcgggctgg 


cgccggacgg 


ccggtcgaag 


780 


35tccttctcgt 


cgacggccga 


cggcaccagc 


tggtccgagg 


gcgtcggcgt 


cctcctcgtc 


840 


gagcgcctgt 


ccgacgcgcg 


tcgcaagggc 


catcggatcc 


tcgccgtggt 


ccggggcacc 


900 


gccgtcaacc 


aggacggcgc 


cagcagcggc 


ctcacggctc 


cgaacgggcc 


gtcgcagcag 


960 


cgcgtcatcc 


gacgtgccct 


ggcggacgcc 


cggctcacga 


cctccgacgt 


ggacgtcgtc 


1020 


gaggcccacg 


gcacgggtac 


gcgactcggc 


gacccgatcg 


aggcgcaggc 


cgtcatcgcc 


1080 


40acgtacgggc 


agggccgtga 


cggcgaacag 


ccgctgcgcc 


tcgggtcgtt 


gaagtccaac 


1140 
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at cggacaca 


cccaggccgc 


cgccggtgtc 


tccggcgtga 


tcaagatggt 


ccaggcga tg 


t o no 


cgccacggcg 


tcctgccgaa 


gacgctccac 


gtggagaagc 


cgacggacca 


ggtggactgg 


i o c n 


tccgcgggcg 


cggtcgagct 


gctcaccgag 


gccatggact 


ggccggacaa 


gggcgacggc 


x J Z U 


ggactgcgca 


999 cc 9 c 99t 


ctcctccttc 


ggcgfc cagcg 


ggacgaacgc 


gcacgtcgtg 


i ft n 


Sctcgaagagg 


ccccggcggc 


cgaggagacc 


cctgcctccg 


aggcgacccc 


ggccgt cgag 




ccgtcggtcg 


gcgccggcct 


ggtgccgtgg 


ctggtgtcgg 


cgaagact cc 


ggccgcgc tg 


i c a a 


gacgcccaga 


tcggacgcct 


cgccgcgttc 


gcctcgcagg 


gccgtacgga 


cgccgccg a c 


T c; c n 


ccgggcgcgg 


tcgctcgcgt 


actggccggc 


gggcgcgccg 


agfcfccgagca 


ccgggccgt c 


T /T n A 


gtgctcggca 


ccggacagga 


cgatttcgcg 


caggcgctga 


ccgctccgga 


aggac tgat a 


1 £T Q A 


1 Ucgcggcacgc 


cctcggacgt 


gggccgggtg 


gcgttcgtgt 


tccccggtca 


gggcacgcag 


1 A 

1 / 4U 


tgggccggga 


tgggcgccga 


actcctcgac 


gtgtcgaagg 


agtfccgcggc 


ggccatggcc 


iOUU 


gagtgcgaga 


gcgcgctctc 


ccgctatgtc 


gactggtcgc 


tggaggccgt 


/"^ iT /T 

CyuCCyyCay 


i A<ft 

1DDU 


gcgccgggcg 


cgcccacgct 


ggagcgggtc 


gacgtcgtcc 


agcccgtyac 




i q^n 


atggtttcgc 


tggcgaaggt 


ctggcagcac 


cacggcgtga 


cgccgcaggc 


^ /-^r 4— 4— f-i /~%f~T /~1 

cgucgt cggc 




lDcactcgcagg 


gcgagatcgc 


cgccgcgtac 


gtcgccggtg 


ccctcaccct 


cgacgacgcc 


ZU4U 


gcccgcgtcg 


tcaccctgcg 


cagcaagtcc 


atcgccgccc 


acctcgccgg 


caagggcggc 


O T A A 


atgatctccc 


tcgccctcag 


cgaggaagcc 


acccggcagc 


gcatcgagaa 


cctccacgga 


O 1 C A 


ctgtcgatcg 


ccgccgtcaa 


cggccccacc 


gccaccgtgg 


ttfccgggcga 


ccccacccag 




atccaagagc 


tcgctcaggc 


gtgtgaggcc 


gacggggt cc 


gcgcacggafc 


catccccgtc 




20gactacgcct 


cccacagcgc 


ccacgtcgag 


accatcgaga 


gcgaactcgc 


cgaggtcc t c 




gccgggctca 


gcccgcggac 


acctgaggtg 


ccgttcttct 


cgacactcga 


aggcgcctgg 




atcaccgagc 


cggtgctcga 


cggcacctac 


tggtaccgca 


acctccgcca 


ccgcgtcggc 


O 4 C A 


ttcgcccccg 


ccgtcgagac 


cctcgccacc 


gacgaaggct 


tcacccactt 


catcgaggtc 


2520 


agcgcccacc 


ccgtcctcac 


catgaccctc 


cccgagaccg 


tcaccggcct 


cggcaccct c 


O C Q A 


zScgccgcgaac 


agggaggcca 


ggagcgtctg 


gtcacctcac 


tcgccgaagc 


ctggaccaac 




ggcctcacca 


tcgactgggc 


gcccgtcctc 


cccaccgcaa 


ccggccacca 


ccccgagctc 


O *7 A A 


cccacctacg 


ccttccagcg 


ccgtcactac 


fcggctccacg 


actcccccgc 


cgtccagggc 


/ D U 


tccgtgcagg 


actcctggcg 


ctaccgcatc 


gactggaagc 


gc c t cgcgg t 


cgccgacgcg 


O ft "> ft 


tccgagcgcg 


ccgggctgtc 


cgggcgctgg 


ctcgtcgtcg 


tccccgagga 


ccgttccgcc 


"5 ft Q ft 


iugaggccgccc 


cggtgctcgc 


cgcgctgtcc 


ggcgccggcg 


ccgaccccgt 


acagctggac 


*> QA ft 


gtgtccccgc 


tgggcgaccg 


gcagcggctc 


gccgcgacgc 


tgggcgaggc 


cctggcggcg 


"5 A A A 


gccggtggag 


ccgtcgacgg 


cgtcctctcg 


ctgctcgcgt 


gggacgagag 


cgcgcacccc 


1 ft Cft 


ggccaccccg 


cccccttcac 


ccggggcacc 


ggcgccaccc 


tcaccctggt 


gcaggcgctg 


1 1 "5 ft 


gaggacgccg 


gcgtcgccgc 


cccgctgtgg 


tgcgtgaccc 


acggcgcggt 


gtccgtcggc 


■5 1 Q A 
JlOU 


JScgggccgacc 


acgtcacctc 


ccccgcccag 


gccatggtgt 


gggg cat ggg 


ccgggtcgcc 


1 *5 A ft 


gccctggagc 


accccgagcg 


gtggggcggc 


ctgatcgacc 


tgccctcgga 


cgccgaccgg 


i *a ft ft 


gcggccctgg 


accgcatgac 


cacggtcctc 


gccggcggta 


cgggtgagga 


ccaggtcgcg 


3360 


gtacgcgcct 


ccgggctgct 


cgcccgccgc 


ctcgtccgcg 


cctccctccc 


ggcgcacggc 


3420 


acggcttcgc 


cgtggtggca 


ggccgacggc 


acggtgctcg 


tcaccggtgc 


cgaggagcct 


3480 


40gcggccgccg 


aggccgcacg 


ccggctggcc 


cgcgacggcg 


ccggacacct 


cctcctccac 


3540 
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accaccccct 


ccggcagcga 


aggcgccgaa 


ggcacctccg 


gtgccgccga 


ggactccggc 


3600 


ctcgccgggc 


tcgtcgccga 


actcgcggac 


ctgggcgcga 


cggccaccgt 


cgtgacctgc 


3660 


gacctcacgg 


acgcggaggc 


ggccgcccgg 


ctgctcgccg 


gcgtctccga 


cgcgcacccg 


3720 


ctcagcgccg 


tcctccacct 


gccgcccacc 


gtcgactccg 


agccgctcgc 


cgcgaccgac 


3780 


Sgcggacgcgc 


tcgcccgtgt 


cgtgaccgcg 


aaggccaccg 


ccgcgctcca 


cctggaccgc 


3840 


ctcctgcggg 


aggccgcggc 


tgccggaggc 


cgtccgcccg 


tcctggtcct 


cttctcctcg 


3900 


gtcgccgcga 


tctggggcgg 


cgccggtcag 


ggcgcgtacg 


ccgccggtac 


ggccttcctc 


3960 


gacgccctcg 


ccggtcagca 


ccgggccgac 


ggccccaccg 


tgacctcggt 


ggcctggagc 


4020 


ccctgggagg 


gcagccgcgt 


caccgagggt 


gcgaccgggg 


agcggctgcg 


ccgcctcggc 


4080 


lOctgcgccccc 


tcgcccccgc 


gacggcgctc 


accgccctgg 


acaccgcgct 


cggccacggc 


4140 


gacaccgccg 


tcacgatcgc 


cgacgtcgac 


tggtcgagct 


tcgcccccgg 


cttcaccacg 


4200 


gcccggccgg 


gcaccctcct 


cgccgatctg 


cccgaggcgc 


gccgcgcgct 


cgacgagcag 


4260 


cagtcgacga 


cggccgccga 


cgacaccgtc 


ctgagccgcg 


agctcggtgc 


gctcaccggc 


4320 


gccgaacagc 


agcgccgtat 


gcaggagttg 


gtccgcgagc 


acctcgccgt 


ggtcctcaac 


4380 


15cacccctccc 


ccgaggccgt 


cgacacgggg 


cgggccttcc 


gtgacctcgg 


attcgactcg 


4440 


ctgacggcgg 


tcgagctccg 


caaccgcctc 


aagaacgcca 


ccggcctggc 


cctcccggcc 


4500 


actctggtct 


tcgactaccc 


gaccccccgg 


acgctggcgg 


agttcctcct 


cgcggagatc 


4560 


ctgggcgagc 


aggccggtgc 


cggcgagcag 


cttccggtgg 


acggcggggt 


cgacgacgag 


4620 


cccgtcgcga 


tcgtcggcat 


ggcgtgccgc 


ctgccgggcg 


gtgtcgcctc 


gccggaggac 


4680 


20ctgtggcggc 


tggtggccgg 


cggcgaggac 


gcgatctccg 


gcttcccgca 


ggaccgcggc 


4740 


tgggacgtgg 


aggggctgta 


cgacccggac 


ccggacgcgt 


ccgggcggac 


gtactgccgt 


4800 


gccggtggct 


tcctcgacga 


ggcgggcgag 


ttcgacgccg 


acttcttcgg 


gatctcgccg 


4860 


cgcgaggccc 


tcgccatgga 


cccgcagcag 


cggctcctcc 


tggagacctc 


ctgggaggcc 


4920 


gtcgaggacg 


ccgggatcga 


cccgacctcc 


cttcaggggc 


agcaggtcgg 


cgtgttcgcg 


4980 


25ggcaccaacg 


gcccccacta 


cgagccgctg 


ctccgcaaca 


ccgccgagga 


tcttgagggt 


5040 


tacgtcggga 


cgggcaacgc 


cgccagcatc 


atgtcgggcc 


gtgtctcgta 


caccctcggc 


5100 


ctggagggcc 


cggccgtcac 


ggtcgacacc 


gcctgctcct 


cctcgctggt 


cgccctgcac 


5160 


ctcgccgtgc 


aggccctgcg 


caagggcgaa 


tgcggactgg 


cgctcgcggg 


cggtgtgacg 


5220 


gtcatgtcga 


cgcccacgac 


gttcgtggag 


ttcagccggc 


agcgcgggct 


cgcggaggac 


5280 


3 Oggccgg t cga 


aggcgttcgc 


cgcgtcggcg 


gacggcttcg 


gcccggcgga 


gggcgtcggc 


5340 


atgctcctcg 


tcgagcgcct 


gtcggacgcc 


cgccgcaacg 


gacaccgtgt 


gctggcggtc 


5400 


gtgcgcggca 


gcgcggtcaa 


ccaggacggc 


gcgagcaacg 


gcctgaccgc 


cccgaacggg 


5460 


ccctcgcagc 


agcgcgtcat 


ccggcgcgcg 


ctcgcggacg 


cccgactgac 


gaccgccgac 


5520 


gtggacgtcg 


tcgaggccca 


cggcacgggc 


acgcgactcg 


gcgacccgat 


cgaggcacag 


5580 


35gccctcatcg 


ccacctacgg 


ccaggggcgc 


gacaccgaac 


agccgctgcg 


cctggggtcg 


5640 


ttgaagtcca 


acatcggaca 


cacccaggcc 


gccgccggtg 


tctccggcat 


catcaagatg 


5700 


gtccaggcga 


tgcgccacgg 


cgtcctgccg 


aagacgctcc 


acgtggaccg 


gccgtcggac 


5760 


cagatcgact 


ggtcggcggg 


cacggtcgag 


ctgctcaccg 


aggccatgga 


ctggccgagg 


5820 


aagcaggagg 


gcgggctgcg 


ccgcgcggcc 


gtctcctcct 


tcggcatcag 


cggcacgaac 


5880 


40gcgcacatcg 


tgctcgaaga 


agccccggtc 


gacgaggacg 


ccccggcgga 


cgagccgtcg 


5940 
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gtcggcggtg 


tggtgccgtg 


gctcgtgtcc 


gcgaay ac uc 


eggecy cy c u 


ggacgcccag 


c r\ rs a 


dtCyydCyCC 


t cgccgcgt t 


cgect cgcag 


ggccgt aegg 


acgccgccga 


tccgggcgcg 


c a £C n 




taCLygccyy 


c 999 c 9^gcg 


cage ucgagc 


accgggccgu 


cgcg c cegge 


d O A 


accgga.ca.gg 


acgacc tggc 


ggccgcactg 


gccgcgcctg 


agggt cfcggt 


ccggggtgtg 


C T Q A 

oioU 


5gcc t ccggtg 


tyy y ccy ay c 


ggcgttcgtg 


u Lcccyyyac 


agggcacgea 


9t999 cc 999 




atgggtgccg 


aactcctcga 


cgtgtcgaag 


gagt tegegg 


cggccatggc 


c 9 a 9^9 c 9 a 9 


63 00 


gccgcgctcg 


ctccgtacgt 


ggactggtcg 


ctggaggccg 


tcgtccgaca 


ggcccccggc 


63 60 


gcgcccacgc 


tggagcgggt 


cgatgt cgt c 


cagcccgtga 


cgttcgccgt 


catggt ctcg 


6420 


ctggcgaagg 


t ctggcagca 


ecaeggggtg 


accccgcaag 


c cgt cgt egg 


ccact cgcag 


/I O A 


1 Oggcgagat eg 


ccgccgcgta 


cgtcgccggt 


gece tgagee 


tggacgaege 


cget cgtgtc 


6540 


gtgaccctgc 


gcagcaagtc 


catcggcgcc 


cacctcgcgg 


gecagggegg 


catgctgtcc 


£L A A 


ctcgcgctga 


gegaggegge 


cgttgtggag 


cgactggccg 


ggttcgacgg 


gctgtccgtc 




gccgccgtca 


acgggcctac 


cgccaccgtg 


gtttcgggcg 


acccgaccca 


gatccaagag 




efcege tcagg 


cgtgtgaggc 


egaeggggt c 


cgcgcacgga 


4- — * 4~ r-i r~\ /T 4— 

UCdLCCCCyc 


cgac t aegee 


C7 Q A 


1 5 tcccacagcg 


cccacgt cga 


gaccat cgag 


agegaac ucy 


CCyaCy tcct 


99 c 9999 tT: -9 


o o *t u 


tccccccaga 


caccccaggt 


ccccttcttc 


+— /-^ -a /^t 4— /** /^f 

tccacccccy 


aaggcg cccg 


gaccaccgaa 


O _7 V V 


cccgccctcg 


aeggeggcta 


ctggtaccgc 


aacctccgcc 


atcgtgtggg 


c t t cgccccg 


D joU 


geegtcgaaa 


ccctggccac 


cgacgaaggc 


ttcacccact 


tegtcgaggt 


cagcgcccac 


*7 A O A 


cccgtcctca 


ccatggcgct 


gcccgagacc 


gtcaccggac 


tcggcaccct 


ccgccgtgac 


*7 A Q A 


ZUaacggcggac 


agcaccgcct 


caccacctcc 


ctcgccgagg 


cctgggccaa 


cggcctcacc 


/ 14 0 


gtcgactggg 


cctctctcct 


ccccaccacg 


accacccacc 


ccgatctgcc 


cacctacgcc 


7200 


ttccagaccg 


agegctactg 


gccgcagccc 


gacctctccg 


ccgccggtga 


catcacctcc 


/ OU 


gccggtctcg 


gggeggcega 


gcacccgctg 


ctcggcgcgg 


ccgtggcgct 


cgcggactcc 


*7 "3 O A 


gacggctgcc 


tgctcacggg 


gagcctctcc 


ctccgtacgc 


acccctggct 


ggcggaccac 


"7 "3 ft A 
/JOV 


25gcggtggccg 


gcaccgtgct 


getgeeggga 


aeggegtteg 


tggagctggc 


gttccgagcc 




ggggaccagg 


teggttgega 


t c t gg t cgag 


gagctcaccc 


tcgacgcgcc 


gctcgtgctg 


*7 C A A 


ccccgtcgtg 


gcgcggtccg 


tgtgcagctg 


tccgtcggcg 


egagegaega 


gtccgggcgt 


/3DV 


cgtaccttcg 


ggctctacgc 


gcacccggag 


gacgcgccgg 


gcgaggcgga 


gtggacgcgg 


•7 CO A 


cacgccaccg 


gtgtgctggc 


cgcccgtgcg 


gaccgcaccg 


cccccgtcgc 


cgacccggag 


/DOU 


30gcctggccgc 


cgccgggcgc 


egagceggtg 


gacgtggacg 


gtctgtacga 


gege tt cgcg 


/ t ft U 


gegaaegget 


aeggctaegg 


ccccctcttc 


cagggcgtcc 


gtggtgtctg 


gcggcgtggc 


•7 O A A 

7800 


gacgaggtgt 


tcgccgacgt 


ggccctgccg 


gccgaggfccg 


ccggtgccga 


gggegegegg 


/odO 


ttcggccttc 


acccggcgct 


gctcgacgcc 


geegtgeagg 


cggccggtgc 


gggcegggge 


Toon 

/ y^yj 


gttcggcgcg 


ggcacgcggc 


tgccgttcgc 


ctggagcggg 


atcxcctgta 


cgcggt egge 




„^ „„„„„„ 
JDgccaccgccc 


tccgcgtgcg 


gctggccccc 


gccggcccgg 


acacggtgtc 


cgtgagcgcc 


O A A A 


gccgactcct 


ccgggcagcc 


ggtgttcgcc 


gcggactccc 


teaeggtget 


gcccgtcgac 


O 1 A A 

8100 


cccgcgcagc 


tggeggcett 


cagcgacccg 


actctggacg 


cgctgcacct 


gctggagtgg 


8X60 


accgcctggg 


acggtgccgc 


gcaggccctg 


cccggcgcgg 


tcgtgctggg 


cggcgacgcc 


8220 


gaeggtcteg 


ccgcggcgct 


gcgcgccggt 


ggcaccgagg 


tcctgtcctt 


cccggacctt 


8280 


40acggacctgg 


tggaggccgt 


cgaccggggc 


gagaccccgg 


ccccggcgac 


cgtcctggtg 


8340 
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gcctgccccg 


ccgccggccc 


cgatgggccg 


gagcatgtcc 


gegaggpect 


geaegggteg 


8400 


ctcgcgctga 


tgcaggcctg 


gctggccgac 


gageggttea 


ccgatgggcg 


cctggtgctc 


8460 


gtgacccgcg 


acgcggtcgc 


cgcccgttcc 


ggcgacggcc 


tgcggtccac 


gggacaggee 


8520 


gccgtctggg 


gcctcggccg 


gtccgcgcag 


aeggagagee 


c 999ccggtt 


cgtcctgctc 


8580 


Sgacctcgccg 


gggaagcccg 


gacggccggg 


gacgccaccg 


ceggggaegg 


cctgacgacc 


8640 


ggggacgcca 


ccgtcggcgg 


cacctctgga 


gacgccgccc 


tcggcagcgc 


cctcgcgacc 


8700 


gccctcggct 


cgggcgagcc 


gcagctcgcc 


ctccgggacg 


gggcgctcct 


cgtaccccgc 


8760 


ctggcgcggg 


ccgccgcgcc 


cgccgcggcc 


gacggcctcg 


ccgcggccga 


cggcctcgcc 


8820 


gctctgccgc 


tgcccgccgc 


tccggccctc 


tggcgtctgg 


agcccggtac 


ggaeggcage 


8880 


lOctggagagcc 


tcacggcggc 


gcccggcgac 


gccgagaccc 


tcgccccgga 


gccgctcggc 


8940 


ccgggacagg 


tccgcatcgc 


gatccgggcc 


accggtctca 


acttccgcga 


cgtcctgatc 


9000 


gccctcggca 


tgtaccccga 


tccggcgctg 


atgggcaccg 


agggagcegg 


cgtggtcacc 


9060 


gcgaccggcc 


ccggcgtcac 


gcacctcgcc 


cccggcgacc 


gggtcatggg 


cctgctctcc 


9120 


ggcgcgtacg 


ccccggtcgt 


cgtggcggac 


gcgcggaccg 


tegegeggat 


geccgagggg 


9180 


IStggacgttcg 


cccagggcgc 


ctccgtgccg 


gtggtgttcc 


tgacggccgt 


ctacgccctg 


9240 


cgcgacctgg 


cggacgtcaa 


gcccggcgag 


cgcctcctgg 


tccactccgc 


cgccggtggc 


9300 


gtgggcatgg 


ccgccgtgca 


gctcgcccgg 


cactggggcg 


tggaggtcca 


cggcacggcg 


9360 


agtcacggga 


agtgggacgc 


cctgcgcgcg 


ctcggcctgg 


acgacgcgca 


catcgcctcc 


9420 


tcccgcaccc 


tggacttcga 


gtccgcgttc 


cgtgccgctt 


ccggcggggc 


gggcatggac 


9480 


20gtcgtactga 


actcgctcgc 


ccgcgagttc 


gtcgacgcct 


cgctgcgcct 


gctcgggccg 


9540 


ggcggccggt 


tcgtggagat 


ggggaagacc 


gacgtccgcg 


aegeggageg 


ggtcgccgcc 


9600 


gaccaccccg 


gtgtcggcta 


ccgcgccttc 


gacctgggcg 


aggccgggcc 


ggageggate 


9660 


ggcgagatgc 


tcgccgaggt 


catcgccctc 


ttcgaggacg 


gggtgctccg 


gcacctgccc 


9720 


gtcacgacct 


gggacgtgcg 


ccgggcccgc 


gacgccttcc 


ggcacgtcag 


ccaggcccgc 


9780 


25cacacgggca 


aggtcgtcct 


cacgatgccg 


tcgggcctcg 


acceggaggg 


tacggtcctg 


9840 


ctgaccggcg 


gcaccggtgc 


gctggggggc 


atcgtggccc 


ggcacgtggt 


gggcgagtgg 


9900 


ggcgtacgac 


gcctgctgct 


eg t gage egg 


eggggcaegg 


acgccccggg 


cgccggcgag 


9960 


ctcgtgcacg 


agctggaggc 


cctgggagcc 


gaegtctegg 


tggccgcgtg 


cgacgtcgcc 


10020 


gaccgcgaag 


ccctcaccgc 


cgtactcgac 


tcgatccccg 


ccgaacaccc 


gctcaccgcg 


10080 


30gtcgtccaca 


cggcaggcgt 


cctctccgac 


ggcaccctcc 


cctcgatgac 


ageggaggat 


10140 


gtggaacacg 


tactgcgtcc 


caaggtcgac 


gccgcgttcc 


tcctcgacga 


actcacctcg 


10200 


acgcccggct 


acgacctggc 


agcgttcgtc 


atgttctcct 


ccgccgccgc 


cgtcttcggt 


10260 


ggcgcggggc 


agggcgccta 


cgccgccgcc 


aacgccaccc 


tcgacgccct 


cgcctggcgc 


10320 


cgccggacag 


ccggactccc 


cgccctctcc 


ctcggctggg 


gcctctgggc 


cgagaccagc 


10380 


35ggcatgaccg gcggactcag 


cgacaccgac 


cgctcgcggc 


tggcccgttc 


eggggegacg 


10440 


cccatggaca 


gcgagctgac 


cctgtccctc 


ctggacgcgg 


ccatgcgccg 


cgacgacccg 


10500 


gcgctcgtcc 


cgatcgccct 


ggacgtcgcc 


gcgctccgcg 


cccagcagcg 


egaeggcatg 


10560 


ctggcgccgc 


tgctcagcgg 


gctcacccgc 


ggatcgcggg 


tcggcggcgc 


gccggtcaac 


10620 


cagcgcaggg 


cagccgccgg 


aggegeggge 


gaggeggaca 


cggacctcgg 


cgggcggctc 


10680 


40gccgcgatga 


caccggacga 


ccgggtcgcg 


cacctgcggg 


acctcgtccg 


tacgeaegtg 


10740 
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gcgaccgtcc 


tgggacacgg 


caccccgagc 


cgggtggacc 


tggagcgggc 


cttccgcgac 


10800 


accggtttcg 


actcgctcac 


cgccgtcgaa 


ctccgcaacc 


gtctcaacgc 


cgcgaccggg 


10860 


ctgcggctgc 


cggccacgct 


ggtcttcgac 


caccccaccc 


cgggggagct 


cgccgggcac 


10920 


ctgctcgacg 


aactcgccac 


ggccgcgggc 


gggtcctggg 


cggaaggcac 


cgggtccgga 


10980 


5gacacggcct 


cggcgaccga 


tcggcagacc 


acggcggccc 


tcgccgaact 


cgaccggctg 


11040 


gaaggcgtgc 


tcgcctccct 


cgcgcccgcc 


gccggcggcc 


gtccggagct 


cgccgcccgg 


11100 


ctcagggcgc 


tggccgcggc 


cctgggggac 


gacggcgacg 


acgccaccga 


cctggacgag 


11160 


gcgtccgacg 


acgacctctt 


ctccttcatc 


gacaaggagc 


tgggcgactc 


cgacttctga 


11220 



<210> 33 

<211> 3739 

15 <212> PRT 

<213> Streptomyces venezuelae 

<400> 33 

Met Ser Thr Val Asn Glu Glu Lys Tyr Leu Asp Tyr Leu Arg Arg Ala 
20 1 5 10 15 

Thr Ala Asp Leu His Glu Ala Arg Gly Arg Leu Arg Glu Leu Glu Ala 

20 25 30 

Lys Ala Gly Glu Pro Val Ala lie Val Gly Met Ala Cys Arg Leu Pro 
35 40 45 

25 Gly Gly Val Ala Ser Pro Glu Asp Leu Trp Arg Leu Val Ala Gly Gly 
50 55 60 

Glu Asp Ala lie Ser Glu Phe Pro Gin Asp Arg Gly Trp Asp Val Glu 
65 70 75 80 

Gly Leu Tyr Asp Pro Asn Pro Glu Ala Thr Gly Lys Ser Tyr Ala Arg 
30 85 90 95 

Glu Ala Gly Phe Leu Tyr Glu Ala Gly Glu Phe Asp Ala Asp Phe Phe 

100 105 110 

Gly lie Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu 
115 120 125 

35 Leu Leu Glu Ala Ser Trp Glu Ala Phe Glu His Ala Gly lie Pro Ala 
130 135 140 

Ala Thr Ala Arg Gly Thr Ser Val Gly Val Phe Thr Gly Val Met Tyr 
145 150 155 160 

His Asp Tyr Ala Thr Arg Leu Thr Asp Val Pro Glu Gly lie Glu Gly 
40 165 170 175 
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Tyr Leu Gly Thr Gly Asn Ser Gly Ser Val Ala Ser Gly Arg Val Ala 

180 185 190 

Tyr Thr Leu Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys 
195 200 205 

5 Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu Arg Lys 
210 215 220 

Gly Glu Val Asp Met Ala Leu Ala Gly Gly Val Thr Val Met Ser Thr 
225 230 235 240 

Pro Ser Thr Phe Val Glu Phe Ser Arg Gin Arg Gly Leu Ala Pro Asp 
10 245 250 255 

Gly Arg Ser Lys Ser Phe Ser Ser Thr Ala Asp Gly Thr Ser Trp Ser 

260 265 270 

Glu Gly Val Gly Val Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg 
275 280 285 

15 Lys Gly His Arg He Leu Ala Val Val Arg Gly Thr Ala Val Asn Gin 
290 295 300 

Asp Gly Ala Ser Ser Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin 
305 310 315 320 

Arg Val He Arg Arg Ala Leu Ala Asp Ala Arg Leu Thr Thr Ser Asp 
20 325 330 335 

Val Asp Val Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp Pro 

340 345 350 

He Glu Ala Gin Ala Val He Ala Thr Tyr Gly Gin Gly Arg Asp Gly 
355 360 365 

25 Glu Gin Pro Leu Arg Leu Gly Ser Leu Lys Ser Asn He Gly His Thr 
370 375 380 

Gin Ala Ala Ala Gly Val Ser Gly Val He Lys Met Val Gin Ala Met 
385 390 395 400 

Arg His Gly Val Leu Pro Lys Thr Leu His Val Glu Lys Pro Thr Asp 
30 405 410 415 

Gin Val Asp Trp Ser Ala Gly Ala Val Glu Leu Leu Thr Glu Ala Met 

420 425 430 

Asp Trp Pro Asp Lys Gly Asp Gly Gly Leu Arg Arg Ala Ala Val Ser 
435 440 445 

35 Ser Phe Gly Val Ser Gly Thr Asn Ala His Val Val Leu Glu Glu Ala 
450 455 460 

Pro Ala Ala Glu Glu Thr Pro Ala Ser Glu Ala Thr Pro Ala Val Glu 
465 470 475 480 

Pro Ser Val Gly Ala Gly Leu Val Pro Trp Leu Val Ser Ala Lys Thr 
40 485 490 495 
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Pro Ala Ala Leu Asp Ala Gin He Gly Arg Leu Ala Ala Phe Ala Ser 

500 505 " 510 

Gin Gly Arg Thr Asp Ala Ala Asp Pro Gly Ala Val Ala Arg Val Leu 
515 520 525 

5 Ala Gly Gly Arg Ala Glu Phe Glu His Arg Ala Val Val Leu Gly Thr 
530 535 540 

Gly Gin Asp Asp Phe Ala Gin Ala Leu Thr Ala Pro Glu Gly Leu He 
545 550 555 560 

Arg Gly Thr Pro Ser Asp Val Gly Arg Val Ala Phe Val Phe Pro Gly 
10 565 570 575 

Gin Gly Thr Gin Trp Ala Gly Met Gly Ala Glu Leu Leu Asp Val Ser 

580 585 590 

Lys Glu Phe Ala Ala Ala Met Ala Glu Cys Glu Ser Ala Leu Ser Arg 
595 600 605 

15 Tyr Val Asp Trp Ser Leu Glu Ala Val Val Arg Gin Ala Pro Gly Ala 
610 615 620 

Pro Thr Leu Glu Arg Val Asp Val Val Gin Pro Val Thr Phe Ala Val 
625 630 635 640 

Met Val Ser Leu Ala Lys Val Trp Gin His His Gly Val Thr Pro Gin 
20 645 650 655 

Ala Val Val Gly His Ser Gin Gly Glu He Ala Ala Ala Tyr Val Ala 

660 665 670 

Gly Ala Leu Thr Leu Asp Asp Ala Ala Arg Val Val Thr Leu Arg Ser 
675 680 685 

25 Lys Ser He Ala Ala His Leu Ala Gly Lys Gly Gly Met He Ser Leu 
690 695 700 

Ala Leu Ser Glu Glu Ala Thr Arg Gin Arg He Glu Asn Leu His Gly 
705 710 715 720 

Leu Ser He Ala Ala Val Asn Gly Pro Thr Ala Thr Val Val Ser Gly 
30 725 730 735 

Asp Pro Thr Gin He Gin Glu Leu Ala Gin Ala Cys Glu Ala Asp Gly 

740 745 750 

Val Arg Ala Arg He He Pro Val Asp Tyr Ala Ser His Ser Ala His 
755 760 765 

35 Val Glu Thr He Glu Ser Glu Leu Ala Glu Val Leu Ala Gly Leu Ser 
770 775 780 

Pro Arg Thr Pro Glu Val Pro Phe Phe Ser Thr Leu Glu Gly Ala Trp 
785 790 795 800 

He Thr Glu Pro Val Leu Asp Gly Thr Tyr Trp Tyr Arg Asn Leu Arg 
40 805 810 815 
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His Arg Val Gly Phe Ala Pro Ala Val Glu Thr Leu Ala Thr Asp Glu 

820 825 830 

Gly Phe Thr His Phe He Glu Val Ser Ala His Pro Val Leu Thr Met 
835 840 845 

5 Thr Leu Pro Glu Thr Val Thr Gly Leu Gly Thr Leu Arg Arg Glu Gin 
850 855 860 

Gly Gly Gin Glu Arg Leu Val Thr Ser Leu Ala Glu Ala Trp Thr Asn 
865 870 875 880 

Gly Leu Thr He Asp Trp Ala Pro Val Leu Pro Thr Ala Thr Gly His 
10 885 890 895 

His Pro Glu Leu Pro Thr Tyr Ala Phe Gin Arg Arg His Tyr Trp Leu 

900 905 910 

His Asp Ser Pro Ala Val Gin Gly Ser Val Gin Asp Ser Trp Arg Tyr 
915 920 925 

15 Arg He Asp Trp Lys Arg Leu Ala Val Ala Asp Ala Ser Glu Arg Ala 
930 935 940 

Gly Leu Ser Gly Arg Trp Leu Val Val Val Pro Glu Asp Arg Ser Ala 
945 950 955 960 

Glu Ala Ala Pro Val Leu Ala Ala Leu Ser Gly Ala Gly Ala Asp Pro 
20 965 970 975 

Val Gin Leu Asp Val Ser Pro Leu Gly Asp Arg Gin Arg Leu Ala Ala 

980 985 990 

Thr Leu Gly Glu Ala Leu Ala Ala Ala Gly Gly Ala Val Asp Gly Val 
995 1000 1005 

25 Leu Ser Leu Leu Ala Trp Asp Glu Ser Ala His Pro Gly His Pro Ala 
1010 1015 1020 

Pro Phe Thr Arg Gly Thr Gly Ala Thr Leu Thr Leu Val Gin Ala Leu 
1025 1030 1035 1040 

Glu Asp Ala Gly Val Ala Ala Pro Leu Trp Cys Val Thr His Gly Ala 
30 1045 1050 1055 

Val Ser Val Gly Arg Ala Asp His Val Thr Ser Pro Ala Gin Ala Met 

1060 1065 1070 

Val Trp Gly Met Gly Arg Val Ala Ala Leu Glu His Pro Glu Arg Trp 
1075 1080 1085 

35 Gly Gly Leu He Asp Leu Pro Ser Asp Ala Asp Arg Ala Ala Leu Asp 
1090 1095 1100 

Arg Met Thr Thr Val Leu Ala Gly Gly Thr Gly Glu Asp Gin Val Ala 
1105 1110 1115 1120 

Val Arg Ala Ser Gly Leu Leu Ala Arg Arg Leu Val Arg Ala Ser Leu 
40 1125 H30 1135 
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Pro Ala His Gly Thr Ala Ser Pro Trp Trp Gin Ala Asp Gly Thr Val 

1140 1145 1150 

Leu Val Thr Gly Ala Glu Glu Pro Ala Ala Ala Glu Ala Ala Arg Arg 
1155 1160 1165 

5 Leu Ala Arg Asp Gly Ala Gly His Leu Leu Leu His Thr Thr Pro Ser 
1170 1175 1180 

Gly Ser Glu Gly Ala Glu Gly Thr Ser Gly Ala Ala Glu Asp Ser Gly 
1185 1190 H95 1200 

Leu Ala Gly Leu Val Ala Glu Leu Ala Asp Leu Gly Ala Thr Ala Thr 
10 1205 1210 1215 

Val Val Thr Cys Asp Leu Thr Asp Ala Glu Ala Ala Ala Arg Leu Leu 

1220 1225 1230 

Ala Gly Val Ser Asp Ala His Pro Leu Ser Ala Val Leu His Leu Pro 
1235 1240 1245 

15 Pro Thr Val Asp Ser Glu Pro Leu Ala Ala Thr Asp Ala Asp Ala Leu 
1250 1255 1260 

Ala Arg Val Val Thr Ala Lys Ala Thr Ala Ala Leu His Leu Asp Arg 
1265 1270 1275 1280 

Leu Leu Arg Glu Ala Ala Ala Ala Gly Gly Arg Pro Pro Val Leu Val 
20 1285 1290 1295 

Leu Phe Ser Ser Val Ala Ala He Trp Gly Gly Ala Gly Gin Gly Ala 

1300 1305 1310 

Tyr Ala Ala Gly Thr Ala Phe Leu Asp Ala Leu Ala Gly Gin His Arg 
1315 1320 1325 

25 Ala Asp Gly Pro Thr Val Thr Ser Val Ala Trp Ser Pro Trp Glu Gly 
1330 1335 1340 

Ser Arg Val Thr Glu Gly Ala Thr Gly Glu Arg Leu Arg Arg Leu Gly 
1345 1350 1355 1360 

Leu Arg Pro Leu Ala Pro Ala Thr Ala Leu Thr Ala Leu Asp Thr Ala 
30 1365 1370 1375 

Leu Gly His Gly Asp Thr Ala Val Thr He Ala Asp Val Asp Trp Ser 

1380 1385 1390 

Ser Phe Ala Pro Gly Phe Thr Thr Ala Arg Pro Gly Thr Leu Leu Ala 
1395 1400 1405 

35 Asp Leu Pro Glu Ala Arg Arg Ala Leu Asp Glu Gin Gin Ser Thr Thr 
1410 1415 1420 

Ala Ala Asp Asp Thr Val Leu Ser Arg Glu Leu Gly Ala Leu Thr Gly 
1425 1430 1435 1440 

Ala Glu Gin Gin Arg Arg Met Gin Glu Leu Val Arg Glu His Leu Ala 
40 1445 1450 1455 
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Val Val Leu Asn His Pro Ser Pro Glu Ala Val Asp Thr Gly Arg Ala 

1460 1465 1470 

Phe Arg Asp Leu Gly Phe Asp Ser Leu Thr Ala Val Glu Leu Arg Asn 
1475 1480 1485 

5 Arg Leu Lys Asn Ala Thr Gly Leu Ala Leu Pro Ala Thr Leu Val Phe 
1490 1495 1500 

Asp Tyr Pro Thr Pro Arg Thr Leu Ala Glu Phe Leu Leu Ala Glu lie 
1505 1510 1515 1520 

Leu Gly Glu Gin Ala Gly Ala Gly Glu Gin Leu Pro Val Asp Gly Gly 
10 1525 1530 1535 

Val Asp Asp Glu Pro Val Ala lie Val Gly Met Ala Cys Arg Leu Pro 

1540 1545 1550 

Gly Gly Val Ala Ser Pro Glu Asp Leu Trp Arg Leu Val Ala Gly Gly 
1555 1560 1565 

15 Glu Asp Ala He Ser Gly Phe Pro Gin Asp Arg Gly Trp Asp Val Glu 
1570 1575 1580 

Gly Leu Tyr Asp Pro Asp Pro Asp Ala Ser Gly Arg Thr Tyr Cys Arg 
1585 1590 1595 1600 

Ala Gly Gly Phe Leu Asp Glu Ala Gly Glu Phe Asp Ala Asp Phe Phe 
20 1605 1610 1615 

Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu 

1620 1625 1630 

Leu Leu Glu Thr Ser Trp Glu Ala Val Glu Asp Ala Gly He Asp Pro 
1635 1640 1645 

25 Thr Ser Leu Gin Gly Gin Gin Val Gly Val Phe Ala Gly Thr Asn Gly 
1650 1655 1660 

Pro His Tyr Glu Pro Leu Leu Arg Asn Thr Ala Glu Asp Leu Glu Gly 
1665 1670 1675 1680 

Tyr Val Gly Thr Gly Asn Ala Ala Ser He Met Ser Gly Arg Val Ser 
30 1685 1690 1695 

Tyr Thr Leu Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys 

1700 1705 1710 

Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu Arg Lys 
1715 1720 1725 

35 Gly Glu Cys Gly Leu Ala Leu Ala Gly Gly Val Thr Val Met Ser Thr 
1730 1735 1740 

Pro Thr Thr Phe Val Glu Phe Ser Arg Gin Arg Gly Leu Ala Glu Asp 
1745 1750 1755 1760 

Gly Arg Ser Lys Ala Phe Ala Ala Ser Ala Asp Gly Phe Gly Pro Ala 
40 1765 1770 1775 
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Glu Gly Val Gly Met Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg 

1780 1785 1790 

Asn Gly His Arg Val Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin 
1795 1800 1805 

5 Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin 
1810 1815 1820 

Arg Val lie Arg Arg Ala Leu Ala Asp Ala Arg Leu Thr Thr Ala Asp 
1825 1830 1835 1840 

Val Asp Val Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp Pro 
10 1845 1850 1855 

lie Glu Ala Gin Ala Leu lie Ala Thr Tyr Gly Gin Gly Arg Asp Thr 

1860 1865 1870 

Glu Gin Pro Leu Arg Leu Gly Ser Leu Lys Ser Asn lie Gly His Thr 
1875 1880 1885 

15 Gin Ala Ala Ala Gly Val Ser Gly lie He Lys Met Val Gin Ala Met 
1890 1895 1900 

Arg His Gly Val Leu Pro Lys Thr Leu His Val Asp Arg Pro Ser Asp 
1905 1910 1915 1920 

Gin He Asp Trp Ser Ala Gly Thr Val Glu Leu Leu Thr Glu Ala Met 
20 1925 1930 1935 

Asp Trp Pro Arg Lys Gin Glu Gly Gly Leu Arg Arg Ala Ala Val Ser 

1940 1945 1950 

Ser Phe Gly He Ser Gly Thr Asn Ala His He Val Leu Glu Glu Ala 
1955 1960 1965 

25 Pro Val Asp Glu Asp Ala Pro Ala Asp Glu Pro Ser Val Gly Gly Val 
1970 1975 1980 

Val Pro Trp Leu Val Ser Ala Lys Thr Pro Ala Ala Leu Asp Ala Gin 
1985 1990 1995 2000 

He Gly Arg Leu Ala Ala Phe Ala Ser Gin Gly Arg Thr Asp Ala Ala 
30 2005 2010 2015 

Asp Pro Gly Ala Val Ala Arg Val Leu Ala Gly Gly Arg Ala Gin Phe 

2020 2025 2030 

Glu His Arg Ala Val Ala Leu Gly Thr Gly Gin Asp Asp Leu Ala Ala 
2035 2040 2045 

35 Ala Leu Ala Ala Pro Glu Gly Leu Val Arg Gly Val Ala Ser Gly Val 
2050 2055 2060 

Gly Arg Val Ala Phe Val Phe Pro Gly Gin Gly Thr Gin Trp Ala Gly 
2065 2070 2075 2080 

Met Gly Ala Glu Leu Leu Asp Val Ser Lys Glu Phe Ala Ala Ala Met 
40 2085 2090 2095 



153 

Ala Glu Cys Glu Ala Ala Leu Ala Pro Tyr Val Asp Trp Ser Leu Glu 

2100 2105 2110 

Ala Val Val Arg Gin Ala Pro Gly Ala Pro Thr Leu Glu Arg Val Asp 
2115 2120 2125 

5 Val Val Gin Pro Val Thr Phe Ala Val Met Val Ser Leu Ala Lys Val 
2130 2135 2140 

Trp Gin His His Gly Val Thr Pro Gin Ala Val Val Gly His Ser Gin 
2145 2150 2155 2160 

Gly Glu lie Ala Ala Ala Tyr Val Ala Gly Ala Leu Ser Leu Asp Asp 
10 2165 2170 2175 

Ala Ala Arg Val Val Thr Leu Arg Ser Lys Ser lie Gly Ala His Leu 

2180 2185 2190 

Ala Gly Gin Gly Gly Met Leu Ser Leu Ala Leu Ser Glu Ala Ala Val 
2195 2200 2205 

15 Val Glu Arg Leu Ala Gly Phe Asp Gly Leu Ser Val Ala Ala Val Asn 
2210 2215 2220 

Gly Pro Thr Ala Thr Val Val Ser Gly Asp Pro Thr Gin lie Gin Glu 
2225 2230 2235 2240 

Leu Ala Gin Ala Cys Glu Ala Asp Gly Val Arg Ala Arg lie lie Pro 
20 2245 2250 2255 

Val Asp Tyr Ala Ser His Ser Ala His Val Glu Thr lie Glu Ser Glu 

2260 2265 2270 

Leu Ala Asp Val Leu Ala Gly Leu Ser Pro Gin Thr Pro Gin Val Pro 
2275 2280 2285 

25 Phe Phe Ser Thr Leu Glu Gly Ala Trp lie Thr Glu Pro Ala Leu Asp 
2290 2295 2300 

Gly Gly Tyr Trp Tyr Arg Asn Leu Arg His Arg Val Gly Phe Ala Pro 
2305 2310 2315 2320 

Ala Val Glu Thr Leu Ala Thr Asp Glu Gly Phe Thr His Phe Val Glu 
30 2325 2330 2335 

Val Ser Ala His Pro Val Leu Thr Met Ala Leu Pro Glu Thr Val Thr 

2340 2345 2350 

Gly Leu Gly Thr Leu Arg Arg Asp Asn Gly Gly Gin His Arg Leu Thr 
2355 2360 2365 

35 Thr Ser Leu Ala Glu Ala Trp Ala Asn Gly Leu Thr Val Asp Trp Ala 
2370 2375 2380 

Ser Leu Leu Pro Thr Thr Thr Thr His Pro Asp Leu Pro Thr Tyr Ala 
2385 2390 2395 2400 

Phe Gin Thr Glu Arg Tyr Trp Pro Gin Pro Asp Leu Ser Ala Ala Gly 
40 2405 2410 2415 
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Asp lie Thr Ser Ala Gly Leu Gly Ala Ala Glu His Pro Leu Leu Gly 

2420 2425 2430 

Ala Ala Val Ala Leu Ala Asp Ser Asp Gly Cys Leu Leu Thr Gly Ser 
2435 2440 2445 

5 Leu Ser Leu Arg Thr His Pro Trp Leu Ala Asp His Ala Val Ala Gly 
2450 * 2455 2460 

Thr Val Leu Leu Pro Gly Thr Ala Phe Val Glu Leu Ala Phe Arg Ala 
2465 2470 2475 2480 

Gly Asp Gin Val Gly Cys Asp Leu Val Glu Glu Leu Thr Leu Asp Ala 
10 2485 2490 2495 

Pro Leu Val Leu Pro Arg Arg Gly Ala Val Arg Val Gin Leu Ser Val 

2500 2505 2510 

Gly Ala Ser Asp Glu Ser Gly Arg Arg Thr Phe Gly Leu Tyr Ala His 
2515 2520 2525 

15 Pro Glu Asp Ala Pro Gly Glu Ala Glu Trp Thr Arg His Ala Thr Gly 
2530 2535 2540 

Val Leu Ala Ala Arg Ala Asp Arg Thr Ala Pro Val Ala Asp Pro Glu 
2545 2550 2555 2560 

Ala Trp Pro Pro Pro Gly Ala Glu Pro Val Asp Val Asp Gly Leu Tyr 
20 2565 2570 2575 

Glu Arg Phe Ala Ala Asn Gly Tyr Gly Tyr Gly Pro Leu Phe Gin Gly 

2580 2585 2590 

Val Arg Gly Val Trp Arg Arg Gly Asp Glu Val Phe Ala Asp Val Ala 

2595 2600 2605 

25 Leu Pro Ala Glu Val Ala Gly Ala Glu Gly Ala Arg Phe Gly Leu His 
2610 2615 2620 

Pro Ala Leu Leu Asp Ala Ala Val Gin Ala Ala Gly Ala Gly Arg Gly 
2625 2630 2635 2640 

Val Arg Arg Gly His Ala Ala Ala Val Arg Leu Glu Arg Asp Leu Leu 
30 2645 2650 2655 

Tyr Ala Val Gly Ala Thr Ala Leu Arg Val Arg Leu Ala Pro Ala Gly 

2660 2665 2670 

Pro Asp Thr Val Ser Val Ser Ala Ala Asp Ser Ser Gly Gin Pro Val 
2675 2680 2685 

35 Phe Ala Ala Asp Ser Leu Thr Val Leu Pro Val Asp Pro Ala Gin Leu 
2690 2695 2700 

Ala Ala Phe Ser Asp Pro Thr Leu Asp Ala Leu His Leu Leu Glu Trp 
2705 2710 2715 2720 

Thr Ala Trp Asp Gly Ala Ala Gin Ala Leu Pro Gly Ala Val Val Leu 
40 2725 2730 2735 
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Gly Gly Asp Ala Asp Gly Leu Ala Ala Ala Leu Arg Ala Gly Gly Thr 

2740 2745 2750 

Glu Val Leu Ser Phe Pro Asp Leu Thr Asp Leu Val Glu Ala Val Asp 
2755 2760 2765 

5 Arg Gly Glu Thr Pro Ala Pro Ala Thr Val Leu Val Ala Cys Pro Ala 
2770 2775 2780 

Ala Gly Pro Asp Gly Pro Glu His Val Arg Glu Ala Leu His Gly Ser 
2785 2790 2795 2800 

Leu Ala Leu Met Gin Ala Trp Leu Ala Asp Glu Arg Phe Thr Asp Gly 
10 2805 2810 2815 

Arg Leu Val Leu Val Thr Arg Asp Ala Val Ala Ala Arg Ser Gly Asp 

2820 2825 2830 

Gly Leu Arg Ser Thr Gly Gin Ala Ala Val Trp Gly Leu Gly Arg Ser 
2835 2840 2845 

15 Ala Gin Thr Glu Ser Pro Gly Arg Phe Val Leu Leu Asp Leu Ala Gly 
2850 2855 2860 

Glu Ala Arg Thr Ala Gly Asp Ala Thr Ala Gly Asp Gly Leu Thr Thr 
2865 2870 2875 2880 

Gly Asp Ala Thr Val Gly Gly Thr Ser Gly Asp Ala Ala Leu Gly Ser 
20 2885 2890 2895 

Ala Leu Ala Thr Ala Leu Gly Ser Gly Glu Pro Gin Leu Ala Leu Arg 

2900 2905 2910 

Asp Gly Ala Leu Leu Val Pro Arg Leu Ala Arg Ala Ala Ala Pro Ala 
2915 2920 2925 

25 Ala Ala Asp Gly Leu Ala Ala Ala Asp Gly Leu Ala Ala Leu Pro Leu 
2930 2935 2940 

Pro Ala Ala Pro Ala Leu Trp Arg Leu Glu Pro Gly Thr Asp Gly Ser 
2945 2950 2955 2960 

Leu Glu Ser Leu Thr Ala Ala Pro Gly Asp Ala Glu Thr Leu Ala Pro 
30 2965 2970 2975 

Glu Pro Leu Gly Pro Gly Gin Val Arg lie Ala lie Arg Ala Thr Gly 

2980 2985 2990 

Leu Asn Phe Arg Asp Val Leu lie Ala Leu Gly Met Tyr Pro Asp Pro 
2995 3000 3005 

35 Ala Leu Met Gly Thr Glu Gly Ala Gly Val Val Thr Ala Thr Gly Pro 
3010 3015 3020 

Gly Val Thr His Leu Ala Pro Gly Asp Arg Val Met Gly Leu Leu Ser 
3025 3030 3035 3040 

Gly Ala Tyr Ala Pro Val Val Val Ala Asp Ala Arg Thr Val Ala Arg 
40 3045 3050 3055 
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Met Pro Glu Gly Trp Thr Phe Ala Gin Gly Ala Ser Val Pro Val Val 

3060 3065 3070 

Phe Leu Thr Ala Val Tyr Ala Leu Arg Asp Leu Ala Asp Val Lys Pro 
3075 3080 3085 

5 Gly Glu Arg Leu Leu Val His Ser Ala Ala Gly Gly Val Gly Met Ala 
3090 3095 3100 

Ala Val Gin Leu Ala Arg His Trp Gly Val Glu Val His Gly Thr Ala 
3105 3110 3115 3120 

Ser His Gly Lys Trp Asp Ala Leu Arg Ala Leu Gly Leu Asp Asp Ala 
10 3125 3130 3135 

His lie Ala Ser Ser Arg Thr Leu Asp Phe Glu Ser Ala Phe Arg Ala 

3140 3145 3150 

Ala Ser Gly Gly Ala Gly Met Asp Val Val Leu Asn Ser Leu Ala Arg 
3155 3160 3165 

15 Glu Phe Val Asp Ala Ser Leu Arg Leu Leu Gly Pro Gly Gly Arg Phe 
3170 3175 3180 

Val Glu Met Gly Lys Thr Asp Val Arg Asp Ala Glu Arg Val Ala Ala 
3185 3190 3195 3200 

Asp His Pro Gly Val Gly Tyr Arg Ala Phe Asp Leu Gly Glu Ala Gly 
20 3205 3210 3215 

Pro Glu Arg lie Gly Glu Met Leu Ala Glu Val lie Ala Leu Phe Glu 

3220 3225 3230 

Asp Gly Val Leu Arg His Leu Pro Val Thr Thr Trp Asp Val Arg Arg 
3235 3240 3245 

25 Ala Arg Asp Ala Phe Arg His Val Ser Gin Ala Arg His Thr Gly Lys 
3250 3255 3260 

Val Val Leu Thr Met Pro Ser Gly Leu Asp Pro Glu Gly Thr Val Leu 
3265 3270 3275 3280 

Leu Thr Gly Gly Thr Gly Ala Leu Gly Gly He Val Ala Arg His Val 
30 3285 3290 3295 

Val Gly Glu Trp Gly Val Arg Arg Leu Leu Leu Val Ser Arg Arg Gly 

3300 3305 3310 

Thr Asp Ala Pro Gly Ala Gly Glu Leu Val His Glu Leu Glu Ala Leu 
3315 3320 3325 

35 Gly Ala Asp Val Ser Val Ala Ala Cys Asp Val Ala Asp Arg Glu Ala 
3330 3335 3340 

Leu Thr Ala Val Leu Asp Ser He Pro Ala Glu His Pro Leu Thr Ala 
3345 3350 3355 3360 

Val Val His Thr Ala Gly Val Leu Ser Asp Gly Thr Leu Pro Ser Met 
40 3365 3370 3375 
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Thr Ala Glu Asp Val Glu His Val Leu Arg Pro Lys Val Asp Ala Ala 

3380 3385 3390 

Phe Leu Leu Asp Glu Leu Thr Ser Thr Pro Gly Tyr Asp Leu Ala Ala 
3395 3400 3405 

5 Phe Val Met Phe Ser Ser Ala Ala Ala Val Phe Gly Gly Ala Gly Gin 
3410 3415 3420 

Gly Ala Tyr Ala Ala Ala Asn Ala Thr Leu Asp Ala Leu Ala Trp Arg 
3425 3430 3435 3440 

Arg Arg Thr Ala Gly Leu Pro Ala Leu Ser Leu Gly Trp Gly Leu Trp 
10 3445 3450 3455 

Ala Glu Thr Ser Gly Met Thr Gly Gly Leu Ser Asp Thr Asp Arg Ser 

3460 3465 3470 

Arg Leu Ala Arg Ser Gly Ala Thr Pro Met Asp Ser Glu Leu Thr Leu 
3475 3480 3485 

15 Ser Leu Leu Asp Ala Ala Met Arg Arg Asp Asp Pro Ala Leu Val Pro 
3490 3495 3500 

lie Ala Leu Asp Val Ala Ala Leu Arg Ala Gin Gin Arg Asp Gly Met 
3505 3510 3515 3520 

Leu Ala Pro Leu Leu Ser Gly Leu Thr Arg Gly Ser Arg Val Gly Gly 
20 3525 3530 3535 

Ala Pro Val Asn Gin Arg Arg Ala Ala Ala Gly Gly Ala Gly Glu Ala 

3540 3545 3550 

Asp Thr Asp Leu Gly Gly Arg Leu Ala Ala Met Thr Pro Asp Asp Arg 
3555 3560 3565 

25 Val Ala His Leu Arg Asp Leu Val Arg Thr His Val Ala Thr Val Leu 
3570 3575 3580 

Gly His Gly Thr Pro Ser Arg Val Asp Leu Glu Arg Ala Phe Arg Asp 
3585 3590 3595 3600 

Thr Gly Phe Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Asn 
30 3605 3610 3615 

Ala Ala Thr Gly Leu Arg Leu Pro Ala Thr Leu Val Phe Asp His Pro 

3620 3625 3630 

Thr Pro Gly Glu Leu Ala Gly His Leu Leu Asp Glu Leu Ala Thr Ala 
3635 3640 3645 

35 Ala Gly Gly Ser Trp Ala Glu Gly Thr Gly Ser Gly Asp Thr Ala Ser 
3650 3655 3660 

Ala Thr Asp Arg Gin Thr Thr Ala Ala Leu Ala Glu Leu Asp Arg Leu 
3665 3670 3675 3680 

Glu Gly Val Leu Ala Ser Leu Ala Pro Ala Ala Gly Gly Arg Pro Glu 
40 3685 3690 * 3695 
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Leu Ala Ala Arg Leu Arg Ala Leu Ala Ala Ala Leu Gly Asp Asp Gly 

3700 3705 " 3710 

Asp Asp Ala Thr Asp Leu Asp Glu Ala Ser Asp Asp Asp Leu Phe Ser 
3715 3720 3725 

5 Phe lie Asp Lys Glu Leu Gly Asp Ser Asp Phe 
3730 3735 



<210> 34 

<211> 4689 

10 <212> DNA 

<213> Streptomyces venezuelae 



<400> 34 

atggcgaaca acgaagacaa gctccgcgac tacctcaagc gcgtcaccgc cgagctgcag 60 

15 cagaacacca ggcgtctgcg cgagatcgag ggacgcacgc acgagccggt ggcgatcgtg 120 

ggcatggcct gccgcctgcc gggcggtgtc gcctcgcccg aggacctgtg gcagctggtg 180 

gccggggacg gggacgcgat ctcggagttc ccgcaggacc gcggctggga cgtggagggg 24 0 

ctgtacgacc ccgacccgga cgcgtccggc aggacgtact gccggtccgg cggattcctg 300 

cacgacgccg gcgagttcga cgccgacttc ttcgggatct cgccgcgcga ggccctcgcc 360 

20 atggacccgc agcagcgact gtccctcacc accgcgtggg aggcgatcga gagcgcgggc 42 0 

atcgacccga cggccctgaa gggcagcggc ctcggcgtct tcgtcggcgg ctggcacacc 48 0 

ggctacacct cggggcagac caccgccgtg cagtcgcccg agctggaggg ccacctggtc 540 

agcggcgcgg cgctgggctt cctgtccggc cgtatcgcgt acgtcctcgg tacggacgga 600 

ccggccctga ccgtggacac ggcctgctcg tcctcgctgg tcgccctgca cctcgccgtg 660 

25 caggccctcc gcaagggcga gtgcgacatg gccctcgccg gtggtgtcac ggtcatgccc 720 

aacgcggacc tgttcgtgca gttcagccgg cagcgcgggc tggccgcgga cggccggtcg 7 80 

aaggcgttcg ccacctcggc ggacggcttc ggccccgcgg agggcgccgg agtcctgctg 840 

gtggagcgcc tgtcggacgc ccgccgcaac ggacaccgga tcctcgcggt cgtccgcggc 900 

agcgcggtca accaggacgg cgccagcaac ggcctcacgg ctccgcacgg gccctcccag 960 

30 cagcgcgtca tccgacgggc cctggcggac gcccggctcg cgccgggtga cgtggacgtc 1020 

gtcgaggcgc acggcacggg cacgcggctc ggcgacccga tcgaggcgca ggccctcatc 108 0 

gccacctacg gccaggagaa gagcagcgaa cagccgctga ggctgggcgc gttgaagtcg 1140 

aacatcgggc acacgcaggc cgcggccggt gtcgcaggtg tcatcaagat ggtccaggcg 1200 

atgcgccacg gactgctgcc gaagacgctg cacgtcgacg agccctcgga ccagatcgac 1260 

35 tggtcggcgg gcacggtgga actcctcacc gaggccgtcg actggccgga gaagcaggac 1320 

ggcgggctgc gccgcgcggc tgtctcctcc ttcggcatca gcgggacgaa cgcgcacgtc 1380 

gtcctggagg aggccccggc ggtcgaggac tccccggccg tcgagccgcc ggccggtggc 1440 

ggtgtggtgc cgtggccggt gtccgcgaag actccggccg cgctggacgc ccagatcggg 1500 

cagctcgccg cgtacgcgga cggtcgtacg gacgtggatc cggcggtggc cgcccgcgcc 15€0 

40 ctggtcgaca gccgtacggc gatggagcac cgcgcggtcg cggtcggcga cagccgggag 1620 
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gcactgcggg 


acgccctgcg 


gatgccggaa 


ggactggtac 


gcggcacgtc 


ctcggacgtg 


1680 




ggccgggtgg 


cgttcgtctt 


ccccggccag 


ggcacgcagt 


gggccggcat 


gggcgccgaa 


1740 




ctccttgaca 


gctcaccgga 


gttcgctgcc 


tcgatggccg 


aatgcgagac 


cgcgctctcc 


1800 




cgctacgtcg 


actggtctct 


tgaagccgtc 


gtccgacagg 


aacccggcgc 


acccacgctc 


1860 


D 


gaccgcgtcg 


acgtcgtcca 


gcccgtgacc 


ttcgctgtca 


tggtctcgct 


ggcgaaggtc 


1920 




tggcagcacc 


acggcatcac 


cccccaggcc 


gtcgtcggcc 


actcgcaggg 


cgagatcgcc 


1980 




gccgcgtacg 


tcgccggtgc 


actcaccctc 


gacgacgccg 


cccgcgtcgt 


caccctgcgc 


2040 




agcaagtcca 


tcgccgccca 


cctcgccggc 


aagggcggca 


tgatctccct 


cgccctcgac 


2100 




gaggcggccg 


tcctgaagcg 


actgagcgac 


ttcgacggac 


tctccgtcgc 


cgccgtcaac 


2160 


10 


ggccccaccg 


ccaccgtcgt 


ctccggcgac 


ccgacccaga 


tcgaggaact 


cgcccgcacc 


2220 




tgcgaggccg 


acggcgtccg 


tgcgcggatc 


atcccggtcg 


actacgcctc 


ccacagccgg 


2280 




caggtcgaga 


tcatcgagaa 


ggagctggcc 


gaggtcctcg 


ccggactcgc 


cccgcaggct 


2340 




ccgcacgtgc 


cgttcttctc 


caccctcgaa 


ggcacctgga 


tcaccgagcc 


ggtgctcgac 


2400 




ggcacctact 


ggtaccgcaa 


cctgcgccat 


cgcgtgggct 


tcgcccccgc 


cgtggagacc 


2460 


15 


ttggcggttg 


acggcttcac 


ccacttcatc 


gaggtcagcg 


cccaccccgt 


cctcaccatg 


2520 




accctccccg 


agaccgtcac 


cggcctcggc 


accctccgcc 


gcgaacaggg 


aggccaggag 


2580 




cgtctggtca 


cctcactcgc 


cgaagcctgg 


gccaacggcc 


tcaccatcga 


ctgggcgccc 


2640 




atcctcccca 


ccgcaaccgg 


ccaccacccc 


gagctcccca 


cctacgcctt 


ccagaccgag 


2700 




cgcttctggc 


tgcagagctc 


cgcgcccacc 


agcgccgccg 


acgactggcg 


ttaccgcgtc 


2760 


20 


gagtggaagc 


cgctgacggc 


ctccggccag 


gcggacctgt 


ccgggcggtg 


gatcgtcgcc 


2820 




gtcgggagcg 


agccagaagc 


cgagctgctg 


ggcgcgctga 


aggccgcggg 


agcggaggtc 


2880 




gacgtactgg 


aagccggggc 


ggacgacgac 


cgtgaggccc 


tcgccgcccg 


gctcaccgca 


2940 




ctgacgaccg 


gcgacggctt 


caccggcgtg 


gtctcgctcc 


tcgacgacct 


cgtgccacag 


3000 




gtcgcctggg 


tgcaggcact 


cggcgacgcc 


ggaatcaagg 


cgcccctgtg 


gtccgtcacc 


3060 


25 


cagggcgcgg 


tctccgtcgg 


acgtctcgac 


acccccgccg 


accccgaccg 


ggccatgctc 


3120 




tggggcctcg 


gccgcgtcgt 


cgcccttgag 


caccccgaac 


gctgggccgg 


cctcgtcgac 


3180 




ctccccgccc 


agcccgatgc 


cgccgccctc 


gcccacctcg 


tcaccgcact 


ctccggcgcc 


3240 




accggcgagg 


accagatcgc 


catccgcacc 


accggactcc 


acgcccgccg 


cctcgcccgc 


3300 




gcacccctcc 


acggacgtcg 


gcccacccgc 


gactggcagc 


cccacggcac 


cgtcctcatc 


3360 


30 


accggcggca 


ccggagccct 


cggcagccac 


gccgcacgct 


ggatggccca 


ccacggagcc 


3420 




gaacacctcc 


tcctcgtcag 


ccgcagcggc 


gaacaagccc 


ccggagccac 


ccaactcacc 


3480 




gccgaactca 


ccgcatcggg 


cgcccgcgtc 


accatcgccg 


cctgcgacgt 


cgccgacccc 


3540 




cacgccatgc 


gcaccctcct 


cgacgccatc 


cccgccgaga 


cgcccctcac 


cgccgtcgtc 


3600 




cacaccgccg 


gcgcaccggg 


cggcgatccg 


ctggacgtca 


ccggcccgga 


ggacatcgcc 


3660 


35 


cgcatcctgg 


gcgcgaagac 


gagcggcgcc 


gaggtcctcg 


acgacctgct 


ccgcggcact 


3720 




ccgctggacg 


ccttcgtcct 


ctactcctcg 


aacgccgggg 


tctggggcag 


cggcagccag 


3780 




ggcgtctacg 


cggcggccaa 


cgcccacctc 


gacgcgctcg 


ccgcccggcg 


ccgcgcccgg 


3840 




ggcgagacgg 


cgacctcggt 


cgcctggggc 


ctctgggccg 


gcgacggcat 


gggccggggc 


3900 




gccgacgacg 


cgtactggca 


gcgtcgcggc 


atccgtccga 


tgagccccga 


ccgcgccctg 


3960 


40 gacgaactgg 


ccaaggccct 


gagccacgac 


gagaccttcg 


tcgccgtggc 


cgatgtcgac 


4020 



160 



tgggagcggt 


tcgcgcccgc 


gttcacggtg 


tcccgtccca 


gccttctgct 


cgacggcgtc 


4080 


ccggaggccc 


ggcaggcgct 


cgccgcaccc 


gtcggtgccc 


cggctcccgg 


cgacgccgcc 


4140 


gtggcgccga 


ccgggcagtc 


gtcggcgctg 


gccgcgatca 


ccgcgctccc 


cgagcccgag 


4200 


cgccggccgg 


cgctcctcac 


cctcgtccgt 


acccacgcgg 


cggccgtact 


cggccattcc 


4260 


tcccccgacc 


gggtggcccc 


cggccgtgcc 


ttcaccgagc 


tcggcttcga 


ctcgctgacg 


4320 


gccgtgcagc 


tccgcaacca 


gctctccacg 


gtggtcggca 


acaggctccc 


cgccaccacg 


4380 


gtcttcgacc 


acccgacgcc 


cgccgcactc 


gccgcgcacc 


tccacgaggc 


gtacctcgca 


4440 


ccggccgagc 


cggccccgac 


ggactgggag 


gggcgggtgc 


gccgggccct 


ggccgaactg 


4500 


cccctcgacc 


ggctgcggga 


cgcgggggtc 


ctcgacaccg 


tcctgcgcct 


caccggcatc 


4560 


gagcccgagc 


cgggttccgg 


cggttcggac 


ggcggcgccg 


ccgaccctgg 


tgcggagccg 


4620 


gaggcgtcga 


tcgacgacct 


ggacgccgag 


gccctgatcc 


ggatggctct 


cggcccccgt 


4680 


aacacctga 












4689 



<210> 35 

15 <211> 1562 

<212> PRT 

<213> Streptomyces venezuelae 



<400> 35 

20 Met Ala Asn Asn Glu Asp Lys Leu Arg Asp Tyr Leu Lys Arg Val Thr 
15 10 15 

Ala Glu Leu Gin Gin Asn Thr Arg Arg Leu Arg Glu lie Glu Gly Arg 

20 25 30 

Thr His Glu Pro Val Ala lie Val Gly Met Ala Cys Arg Leu Pro Gly 
25 35 40 45 

Gly Val Ala Ser Pro Glu Asp Leu Trp Gin Leu Val Ala Gly Asp Gly 

50 55 60 

Asp Ala lie Ser Glu Phe Pro Gin Asp Arg Gly Trp Asp Val Glu Gly 
65 70 75 80 

30 Leu Tyr Asp Pro Asp Pro Asp Ala Ser Gly Arg Thr Tyr Cys Arg Ser 

85 90 95 

Gly Gly Phe Leu His Asp Ala Gly Glu Phe Asp Ala Asp Phe Phe Gly 

100 105 110 

lie Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Ser 
35 115 120 125 

Leu Thr Thr Ala Trp Glu Ala lie Glu Ser Ala Gly lie Asp Pro Thr 

130 135 140 

Ala Leu Lys Gly Ser Gly Leu Gly Val Phe Val Gly Gly Trp His Thr 
145 150 155 160 

40 Gly Tyr Thr Ser Gly Gin Thr Thr Ala Val Gin Ser Pro Glu Leu Glu 
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165 170 175 

Gly His Leu Val Ser Gly Ala Ala Leu Gly Phe Leu Ser Gly Arg lie 

180 185 190 

Ala Tyr Val Leu Gly Thr Asp Gly Pro Ala Leu Thr Val Asp Thr Ala 
5 195 200 205 

Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu Arg 

210 215 220 

Lys Gly Glu Cys Asp Met Ala Leu Ala Gly Gly Val Thr Val Met Pro 
225 230 235 240 

10 Asn Ala Asp Leu Phe Val Gin Phe Ser Arg Gin Arg Gly Leu Ala Ala 

245 250 255 

Asp Gly Arg Ser Lys Ala Phe Ala Thr Ser Ala Asp Gly Phe Gly Pro 

260 265 270 

Ala Glu Gly Ala Gly Val Leu Leu Val Glu Arg Leu Ser Asp Ala Arg 
15 275 280 285 

Arg Asn Gly His Arg lie Leu Ala Val Val Arg Gly Ser Ala Val Asn 

290 295 300 

Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro His Gly Pro Ser Gin 
305 310 315 320 

20 Gin Arg Val lie Arg Arg Ala Leu Ala Asp Ala Arg Leu Ala Pro Gly 

325 330 335 

Asp Val Asp Val Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp 

340 345 350 

Pro lie Glu Ala Gin Ala Leu lie Ala Thr Tyr Gly Gin Glu Lys Ser 
25 355 360 365 

Ser Glu Gin Pro Leu Arg Leu Gly Ala Leu Lys Ser Asn lie Gly His 

370 375 380 

Thr Gin Ala Ala Ala Gly Val Ala Gly Val lie Lys Met Val Gin Ala 
385 390 395 400 

30 Met Arg His Gly Leu Leu Pro Lys Thr Leu His Val Asp Glu Pro Ser 

405 410 415 

Asp Gin lie Asp Trp Ser Ala Gly Thr Val Glu Leu Leu Thr Glu Ala 

420 425 430 

Val Asp Trp Pro Glu Lys Gin Asp Gly Gly Leu Arg Arg Ala Ala Val 
35 435 440 445 

Ser Ser Phe Gly lie Ser Gly Thr Asn Ala His Val Val Leu Glu Glu 

450 455 460 

Ala Pro Ala Val Glu Asp Ser Pro Ala Val Glu Pro Pro Ala Gly Gly 
465 470 475 480 

40 Gly Val Val Pro Trp Pro Val Ser Ala Lys Thr Pro Ala Ala Leu Asp 



Ala Gin lie Gly 
500 

Asp Pro Ala Val 
5 515 
Glu His Arg Ala 
530 

Ala Leu Arg Met 
545 

10 Gly Arg Val Ala 

Met Gly Ala Glu 
580 

Ala Glu Cys Glu 
15 595 

Ala Val Val Arg 
610 

Val Val Gin Pro 
625 

20 Trp Gin His His 

Gly Glu lie Ala 
660 

Ala Ala Arg Val 
25 675 

Ala Gly Lys Gly 
690 

Leu Lys Arg Leu 
705 

30 Gly Pro Thr Ala 

Leu Ala Arg Thr 
740 

Val Asp Tyr Ala 
35 755 

Leu Ala Glu Val 
770 

Phe Phe Ser Thr 
785 

40 Gly Thr Tyr Trp 



485 

Gin Leu Ala Ala 

Ala Ala Arg Ala 
520 

Val Ala Val Gly 
535 

Pro Glu Gly Leu 
550 

Phe Val Phe Pro 
565 

Leu Leu Asp Ser 

Thr Ala Leu Ser 
600 

Gin Glu Pro Gly 
615 

Val Thr Phe Ala 
630 

Gly lie Thr Pro 
645 

Ala Ala Tyr Val 

Val Thr Leu Arg 
680 

Gly Met lie Ser 
695 

Ser Asp Phe Asp 
710 

Thr Val Val Ser 
725 

Cys Glu Ala Asp 

Ser His Ser Arg 
760 

Leu Ala Gly Leu 
775 

Leu Glu Gly Thr 
790 

Tyr Arg Asn Leu 
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490 

Tyr Ala Asp Gly 
505 

Leu Val Asp Ser 

Asp Ser Arg Glu 
540 

Val Arg Gly Thr 
555 

Gly Gin Gly Thr 
570 

Ser Pro Glu Phe 
585 

Arg Tyr Val Asp 

Ala Pro Thr Leu 
620 

Val Met Val Ser 
635 

Gin Ala Val Val 
650 

Ala Gly Ala Leu 
665 

Ser Lys Ser lie 

Leu Ala Leu Asp 
700 

Gly Leu Ser Val 
715 

Gly Asp Pro Thr 
730 

Gly Val Arg Ala 
745 

Gin Val Glu lie 

Ala Pro Gin Ala 
780 

Trp lie Thr Glu 
795 

Arg His Arg Val 



495 

Arg Thr Asp Val 
510 

Arg Thr Ala Met 
525 

Ala Leu Arg Asp 

Ser Ser Asp Val 
560 

Gin Trp Ala Gly 
575 

Ala Ala Ser Met 
590 

Trp Ser Leu Glu 
605 

Asp Arg Val Asp 

Leu Ala Lys Val 
640 

Gly His Ser Gin 
655 

Thr Leu Asp Asp 
670 

Ala Ala His Leu 
685 

Glu Ala Ala Val 

Ala Ala Val Asn 
720 

Gin lie Glu Glu 
735 

Arg lie lie Pro 

750 

lie Glu Lys Glu 
765 

Pro His Val Pro 

Pro Val Leu Asp 
800 

Gly Phe Ala Pro 
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805 810 815 

Ala Val Glu Thr Leu Ala Val Asp Gly Phe Thr His Phe lie Glu Val 

820 825 830 

Ser Ala His Pro Val Leu Thr Met Thr Leu Pro Glu Thr Val Thr Gly 
5 835 840 845 

Leu Gly Thr Leu Arg Arg Glu Gin Gly Gly Gin Glu Arg Leu Val Thr 

850 855 860 

Ser Leu Ala Glu Ala Trp Ala Asn Gly Leu Thr lie Asp Trp Ala Pro 
865 870 875 880 

10 lie Leu Pro Thr Ala Thr Gly His His Pro Glu Leu Pro Thr Tyr Ala 

885 890 ^ 895 

Phe Gin Thr Glu Arg Phe Trp Leu Gin Ser Ser Ala Pro Thr Ser Ala 

900 905 910 

Ala Asp Asp Trp Arg Tyr Arg Val Glu Trp Lys Pro Leu Thr Ala Ser 
15 915 920 925 

Gly Gin Ala Asp Leu Ser Gly Arg Trp lie Val Ala Val Gly Ser Glu 

930 935 940 

Pro Glu Ala Glu Leu Leu Gly Ala Leu Lys Ala Ala Gly Ala Glu Val 
945 950 955 960 

20 Asp Val Leu Glu Ala Gly Ala Asp Asp Asp Arg Glu Ala Leu Ala Ala 

965 970 975 

Arg Leu Thr Ala Leu Thr Thr Gly Asp Gly Phe Thr Gly Val Val Ser 

980 985 990 

Leu Leu Asp Asp Leu Val Pro Gin Val Ala Trp Val Gin Ala Leu Gly 
25 995 1000 1005 

Asp Ala Gly lie Lys Ala Pro Leu Trp Ser Val Thr Gin Gly Ala Val 

1010 1015 1020 

Ser Val Gly Arg Leu Asp Thr Pro Ala Asp Pro Asp Arg Ala Met Leu 
1025 1030 1035 1040 

30 Trp Gly Leu Gly Arg Val Val Ala Leu Glu His Pro Glu Arg Trp Ala 

1045 1050 1055 

Gly Leu Val Asp Leu Pro Ala Gin Pro Asp Ala Ala Ala Leu Ala His 

1060 1065 1070 

Leu Val Thr Ala Leu Ser Gly Ala Thr Gly Glu Asp Gin lie Ala lie 
35 1075 1080 1085 

Arg Thr Thr Gly Leu His Ala Arg Arg Leu Ala Arg Ala Pro Leu His 

1090 1095 1100 

Gly Arg Arg Pro Thr Arg Asp Trp Gin Pro His Gly Thr Val Leu lie 
1105 1110 1115 H20 

40 Thr Gly Gly Thr Gly Ala Leu Gly Ser His Ala Ala Arg Trp Met Ala 
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1125 1130 1135 

His His Gly Ala Glu His Leu Leu Leu Val Ser Arg Ser Gly Glu Gin 

1140 1145 1150 

Ala Pro Gly Ala Thr Gin Leu Thr Ala Glu Leu Thr Ala Ser Gly Ala 
5 1155 1160 1165 

Arg Val Thr lie Ala Ala Cys Asp Val Ala Asp Pro His Ala Met Arg 

1170 1175 1180 

Thr Leu Leu Asp Ala lie Pro Ala Glu Thr Pro Leu Thr Ala Val Val 
1185 1190 1195 1200 

10 His Thr Ala Gly Ala Pro Gly Gly Asp Pro Leu Asp Val Thr Gly Pro 

1205 1210 1215 

Glu Asp lie Ala Arg lie Leu Gly Ala Lys Thr Ser Gly Ala Glu Val 

1220 1225 1230 

Leu Asp Asp Leu Leu Arg Gly Thr Pro Leu Asp Ala Phe Val Leu Tyr 
15 1235 1240 1245 

Ser Ser Asn Ala Gly Val Trp Gly Ser Gly Ser Gin Gly Val Tyr Ala 

1250 1255 1260 

Ala Ala Asn Ala His Leu Asp Ala Leu Ala Ala Arg Arg Arg Ala Arg 
1265 1270 1275 1280 

20 Gly Glu Thr Ala Thr Ser Val Ala Trp Gly Leu Trp Ala Gly Asp Gly 

1285 1290 1295 

Met Gly Arg Gly Ala Asp Asp Ala Tyr Trp Gin Arg Arg Gly lie Arg 

1300 1305 1310 

Pro Met Ser Pro Asp Arg Ala Leu Asp Glu Leu Ala Lys Ala Leu Ser 
25 1315 1320 1325 

His Asp Glu Thr Phe Val Ala Val Ala Asp Val Asp Trp Glu Arg Phe 

1330 1335 1340 

Ala Pro Ala Phe Thr Val Ser Arg Pro Ser Leu Leu Leu Asp Gly Val 
1345 1350 1355 1360 

30 Pro Glu Ala Arg Gin Ala Leu Ala Ala Pro Val Gly Ala Pro Ala Pro 

1365 1370 1375 

Gly Asp Ala Ala Val Ala Pro Thr Gly Gin Ser Ser Ala Leu Ala Ala 

1380 1385 ,1390 

lie Thr Ala Leu Pro Glu Pro Glu Arg Arg Pro Ala Leu Leu Thr Leu 
35 1395 1400 1405 

Val Arg Thr His Ala Ala Ala Val Leu Gly His Ser Ser Pro Asp Arg 

1410 1415 1420 

Val Ala Pro Gly Arg Ala Phe Thr Glu Leu Gly Phe Asp Ser Leu Thr 
1425 1430 1435 1440 

40 Ala Val Gin Leu Arg Asn Gin Leu Ser Thr Val Val Gly Asn Arg Leu 
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1445 1450 1455 

. Pro Ala Thr Thr Val Phe Asp His Pro Thr Pro Ala Ala Leu Ala Ala 
1460 1465 1470 

His Leu His Glu Ala Tyr Leu Ala Pro Ala Glu Pro Ala Pro Thr Asp 
5 1475 1480 1485 

Trp Glu Gly Arg Val Arg Arg Ala Leu Ala Glu Leu Pro Leu Asp Arg 

1490 1495 1500 

Leu Arg Asp Ala Gly Val Leu Asp Thr Val Leu Arg Leu Thr Gly lie 
1505 1510 1515 1520 

10 Glu Pro Glu Pro Gly Ser Gly Gly Ser Asp Gly Gly Ala Ala Asp Pro 

1525 1530 1535 

Gly Ala Glu Pro Glu Ala Ser lie Asp Asp Leu Asp Ala Glu Ala Leu 

1540 1545 1550 

lie Arg Met Ala Leu Gly Pro Arg Asn Thr 
15 1555 1560 

<210> 36 
<211> 4041 
<212> DNA 

20 <213> Streptomyces venezuelae 



<400> 36 





atgacgagtt 


ccaacgaaca 


gttggtggac 


gctctgcgcg 


cctctctcaa 


ggagaacgaa 


60 




gaactccgga 


aagagagccg 


tcgccgggcc 


gaccgtcggc 


aggagcccat 


ggcgatcgtc 


120 


25 


ggcatgagct 


gccggttcgc 


gggcggaatc 


cggtcccccg 


aggacctctg 


ggacgccgtc 


180 




gccgcgggca 


aggacctggt 


ctccgaggta 


ccggaggagc 


gcggctggga 


catcgactcc 


240 




ctctacgacc 


cggtgcccgg 


gcgcaagggc 


acgacgtacg 


tccgcaacgc 


cgcgttcctc 


300 




gacgacgccg 


ccggattcga 


cgcggccttc 


ttcgggatct 


cgccgcgcga 


ggccctcgcc 


360 




atggacccgc 


agcagcggca 


gctcctcgaa 


gcctcctggg 


aggtcttcga 


gcgggccggc 


420 


30 


atcgaccccg 


cgtcggtccg 


cggcaccgac 


gtcggcgtgt 


acgtgggctg 


tggctaccag 


480 




gactacgcgc 


cggacatccg 


ggtcgccccc 


gaaggcaccg 


gcggttacgt 


cgtcaccggc 


540 




aactcctccg 


ccgtggcctc 


cgggcgcatc 


gcgtactccc 


tcggcctgga 


gggacccgcc 


600 




gtgaccgtgg 


acacggcgtg 


ctcctcttcg 


ctcgtcgccc 


tgcacctcgc 


cctgaagggc 


660 




ctgcggaacg 


gcgactgctc 


gacggcactc 


gtgggcggcg 


tggccgtcct 


cgcgacgccg 


720 


35 


ggcgcgttca 


tcgagttcag 


cagccagcag 


gccatggccg 


ccgacggccg 


gaccaagggc 


780 




ttcgcctcgg 


cggcggacgg 


cctcgcctgg 


ggcgagggcg 


tcgccgtact 


cctcctcgaa 


840 




cggctctccg 


acgcgcggcg 


caagggccac 


cgggtcctgg 


ccgtcgtgcg 


cggcagcgcc 


900 




atcaaccagg 


acggcgcgag 


caacggcctc 


acggctccgc 


acgggccctc 


ccagcagcac 


960 




ctgatccgcc 


aggccctggc 


cgacgcgcgg 


ctcacgtcga 


gcgacgtgga 


cgtcgtggag 


1020 


40 


ggccacggca 


cggggacccg 


tctcggcgac 


ccgatcgagg 


cgcaggcgct 


gctcgccacg 


1080 
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tacgggcagg ggcgcgcccc ggggcagccg 
gggcacacgc aggccgcttc gggtgtcgcc 
cacggggtgc tgccgaagac cctgcacgtg 
gccggttcgg tcgagctgct caccgaggcc 
5 cgccgggcgg gcgtctccgc gttcggcgtg 
gaggccccgg cggtcgagga gtcccctgcc 
ccgtggccgg tgtccgcgaa gacctcggcc 
gcatacgcgg aagaccgcac ggacgtggat 
agccgtacgg cgatggagca ccgcgcggtc 
10 gacgccctgc ggatgccgga aggactggta 
gcgttcgtct tccccggcca gggcacgcag 
agctcacccg aattcgccgc cgccatggcc 
gactggtctc tcgaagccgt cgtccgacag 
gacgtcgtcc agcccgtcac cttcgccgtc 

15 cacggcatca cccccgaggc cgtcatcggc 
gtcgccggtg ccctcaccct cgacgacgcc 
atcgccgccc acctcgccgg caagggcggc 
acccggcagc gcatcgagaa cctccacgga 
gccaccgtgg tttcgggcga ccccacccag 

20 gacggcatcc gcgcacggat catccccgtc 
accatcgaga acgaactcgc cgacgtcctg 
cccttcttct ccaccctcga aggcacctgg 
tggtaccgca acctccgcca tcgtgtgggc 
gacgaaggct tcacccactt catcgaggtc 

25 cccgacaagg tcaccggcct ggccaccctc 
accacctccc ttgccgaggc ctgggccaac 
cccgccacgg gcgccctcag ccccgccgtc 
cgctcgtact ggatcagccc cgcgggtccc 
cgcgaggccg tcgccgagac ggggctcgcg 

30 gagggccggc gcagcgccgt actcgcgatg 
tgcgactcgc ccgaagaggt ccccgtcgac 
ctgaccgccg tcgacttccg caaccgcgtc 
accgtcgtgt tccagcaccc gacgcccgtc 
gccgagcgga actgggccgt cgccgagccg 

35 gccgccgctc cggcgggggc ccgctccggg 
cgcgccctgt tccggcaggc cgtggaggac 
gccgaagcct ccgcgttccg cccgcagttc 
gacccggtgc tgctcgccgg cggtccgacg 
ggctgcaccg gcaccgcggc gaacggcggc 

40 ttccaggagg agcgggactt cctcgccgta 



ctgcggctgg 


ggacgcfcgaa 


gtcgaacat c 


114 0 


ggtgtcat ca 


agatggtgca 


ggcgctgcgc 


12 00 


gacgagccga 


cggaccaggt 


cgactggtcg 


1260 


gtggactggc 


cggagcggcc 




1320 


ggcgggacga 


acgcgcacgt 


cgtcctggag 


13 80 


gt cgagccgc 


cggccggtgg 


cggcgtggtg 


144 0 


gcactggacg 


cccagatcgg 


gcagctcgcc 


1500 


ccggcggtgg 


ccgcccgcgc 


cctggtcgac 


1560 


gcggfccggcg 


acagccggga 


ggcactgcgg 


1620 


cggggc acgg 


tcaccgatcc 


gggccgggtg 


1680 


tgggccggca 


tgggcgccga 


actcctcgac 


1740 


gadtyCyaya 


ccgcacfcctc 


cccgtacgtc 


1800 


y*i 4— ^ j—+ 

gc ccccagcg 


caccgacact 


cgaccgcgtc 


1860 


atggtctccc 


tcgccaaggt 


ctggcagcac 


1920 


cactcccagg 


gcgagatcgc 


cgccgcgtac 


1980 


gctcgtgtcg 


tgaccctccg 


cagcaagtcc 


2040 


atgatctccc 


tcgccctcag 


cgaggaagcc 


2100 


ctgtcgatcg 


ccgccgfccaa 


cgggcctacc 


2160 


atccaagaac 


tfcgctcaggc 


gtgtgaggcc 


2220 


gactacgcct 


cccacagcgc 


ccacgtcgag 


2280 


gcggggttgt 


ccccccagac 


accccaggtc 


2340 


atcaccgaac 


ccgccctcga 


cggcggctac 


2400 


ttcgccccgg 


ccgtcgagac 


cctcgccacc 


2460 


agcgcccacc 


ccgtcctcac 


catgaccctc 


2520 


cgacgcgagg 


acggcggaca 


gcaccgcctc 


2580 


ggcctcgccc 


t cgac t gggc 


ctccctcctg 


2640 


cccgacctcc 


cgacgtacgc 


cttccagcac 


2700 


ggcgaggcgc 


ccgcgcacac 


cgcttccggg 


2760 


t ggggc ccgg 


gtgccgagga 


cctcgacgag 


2820 


gfcgatgcggc 


aggcggcctc 


cgtgctccgg 


2880 


cgcccgctgc 


gggagatcgg 


cttcgactcg 


2940 


aaccggctga 


ccggtctcca 


gctgccgccc 


3000 


gcgctcgccg 


agcgcatcag 


cgacgagctg 


3060 


tcggatcacg 


agcaggcgga 


ggaggagaag 


3120 


gccgacaccg 


gcgccggcgc 


cgggatgttc 


3180 


gaccggtacg 


gcgagttcct 


cgacgtcctc 


3240 


gcctcgcccg 


aggcctgctc 


ggagcggctc 


3300 


gaccgggcgg 


aaggccgtgc 


cgttctcgtc 


. 3360 


ccgcacgagt 


tcctgcggct 


cagcacctcc 


3420 


cctctccccg 


gctacggcac 


gggtacgggc 


3480 
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accggcacgg 


ccctcctccc 


ggccgatctc 


gacaccgcgc 


tcgacgccca 


ggcccgggcg 


3540 




atcctccggg 


ccgccgggga 


cgccccggtc 


gtcctgctcg 


ggcactccgg 


cggcgccctg 


3600 




ctcgcgcacg 


agctggcctt 


ccgcctggag 


cgggcgcacg 


gcgcgccgcc 


ggccgggatc 


3660 




gtcctggtcg 


acccctatcc 


gccgggccat 


caggagccca 


tcgaggtgtg 


gagcaggcag 


3720 


5 


ctgggcgagg 


gcctgttcgc 


gggcgagctg 


gagccgatgt 


ccgatgcgcg 


gctgctggcc 


3780 




atgggccggt 


acgcgcggtt 


cctcgccggc 


ccgcggccgg 


gccgcagcag 


cgcgcccgtg 


3840 




c ttctggt cc 


gtgcctccga 


a c c cic t crcrcfc 

Cl *w \^ ^-j ^ w 


ca c t" crap a era 


<*y y cty y y y 


i-ycn- >_y y wy u 






gcccactggg 


accttccgca 


caccgtcgcg 


gacgtgccgg 


gcgaccactt 


cacgatgatg 


3960 




cgggaccacg 


cgccggccgt 


cgccgaggcc 


gtcctctcct 


ggctcgacgc 


catcgagggc 


4020 


10 


atcgaggggg 


cgggcaagtg 


a 








4041 



<210> 37 
<211> 1346 
<212> PRT 

15 <213> Streptomyces venezuelae 



<400> 37 

Met Thr Ser Ser Asn Glu Gin Leu Val Asp Ala Leu Arg Ala Ser Leu 
15 10 15 

20 Lys Glu Asn Glu Glu Leu Arg Lys Glu Ser Arg Arg Arg Ala Asp Arg 
20 25 30 

Arg Gin Glu Pro Met Ala lie Val Gly Met Ser Cys Arg Phe Ala Gly 

35 40 45 

Gly lie Arg Ser Pro Glu Asp Leu Trp Asp Ala Val Ala Ala Gly Lys 
25 50 55 60 

Asp Leu Val Ser Glu Val Pro Glu Glu Arg Gly Trp Asp lie Asp Ser 
65 70 75 80 

Leu Tyr Asp Pro Val Pro Gly Arg Lys Gly Thr Thr Tyr Val Arg Asn 
85 90 95 

30 Ala Ala Phe Leu Asp Asp Ala Ala Gly Phe Asp Ala Ala Phe Phe Gly 
100 105 110 

lie Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Gin Leu 

115 120 125 

Leu Glu Ala Ser Trp Glu Val Phe Glu Arg Ala Gly lie Asp Pro Ala 
35 130 135 140 

Ser Val Arg Gly Thr Asp Val Gly Val Tyr Val Gly Cys Gly Tyr Gin 
145 150 155 160 

Asp Tyr Ala Pro Asp lie Arg Val Ala Pro Glu Gly Thr Gly Gly Tyr 
165 170 175 

40 Val Val Thr Gly Asn Ser Ser Ala Val Ala Ser Gly Arg lie Ala Tyr 
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180 185 190 

Ser Leu Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser 

195 200 205 

Ser Ser Leu Val Ala Leu His Leu Ala Leu Lys Gly Leu Arg Asn Gly 
5 210 215 220 

Asp Cys Ser -Thr Ala Leu Val Gly Gly Val Ala Val Leu Ala Thr Pro 
225 230 235 240 

Gly Ala Phe He Glu Phe Ser Ser Gin Gin Ala Met Ala Ala Asp Gly 
245 250 255 

10 Arg Thr Lys Gly Phe Ala Ser Ala Ala Asp Gly Leu Ala Trp Gly Glu 
260 265 270 

Gly Val Ala Val Leu Leu Leu Glu Arg Leu Ser Asp Ala Arg Arg Lys 

275 280 285 

Gly His Arg Val Leu Ala Val Val Arg Gly Ser Ala He Asn Gin Asp 
15 290 295 300 

Gly Ala Ser Asn Gly Leu Thr Ala Pro His Gly Pro Ser Gin Gin His 
305 310 315 320 

Leu He Arg Gin Ala Leu Ala Asp Ala Arg Leu Thr Ser Ser Asp Val 
325 330 335 

20 Asp Val Val Glu Gly His Gly Thr Gly Thr Arg Leu Gly Asp Pro He 
340 345 350 

Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Gly Arg Ala Pro Gly 

355 360 365 

Gin Pro Leu Arg Leu Gly Thr Leu Lys Ser Asn He Gly His Thr Gin 
25 370 375 380 

Ala Ala Ser Gly Val Ala Gly Val He Lys Met Val Gin Ala Leu Arg 
385 390 395 400 

His Gly Val Leu Pro Lys Thr Leu His Val Asp Glu Pro Thr Asp Gin 
405 410 415 

30 Val Asp Trp Ser Ala Gly Ser Val Glu Leu Leu Thr Glu Ala Val Asp 
420 425 430 

Trp Pro Glu Arg Pro Gly Arg Leu Arg Arg Ala Gly Val Ser Ala Phe 

435 440 445 

Gly Val Gly Gly Thr Asn Ala His Val Val Leu Glu Glu Ala Pro Ala 
35 450 455 460 

Val Glu Glu Ser Pro Ala Val Glu Pro Pro Ala Gly Gly Gly Val Val 
465 470 475 480 

Pro Trp Pro Val Ser Ala Lys Thr Ser Ala Ala Leu Asp Ala Gin He 
485 490 495 

40 Gly Gin Leu Ala Ala Tyr Ala Glu Asp Arg Thr Asp Val Asp Pro Ala 



Val 
Ala 

5 

Met 
545 
Ala 

10 Glu 

Glu 

Arg 

15 

Pro 
625 
His 

20 Ala 

Val 

Gly 

25 

lie 
705 
Ala 

30 Ala 

Ala 

Val 

35 

Thr 
785 
Trp 

40 Thr 



500 

Ala Ala Arg 

515 
Val Ala Val 
530 

Pro Glu Gly 

Phe Val Phe 

Leu Leu Asp 
580 

Thr Ala Leu 

595 
Gin Ala Pro 
610 

Val Thr Phe 

Gly He Thr 

Ala Ala Tyr 
660 

Val Thr Leu 

675 
Gly Met He 
690 

Glu Asn Leu 

Thr Val Val 

Cys Glu Ala 
740 

Ser His Ser 

755 
Leu Ala Gly 
770 

Leu Glu Gly 
Tyr Arg Asn 
Leu Ala Thr 



Ala Leu Val 

Gly Asp Ser 
535 

Leu Val Arg 
550 

Pro Gly Gin 
565 

Ser Ser Pro 

Ser Pro Tyr 

Ser Ala Pro 
615 

Ala Val Met 
630 

Pro Glu Ala 
645 

Val Ala Gly 

Arg Ser Lys 

Ser Leu Ala 
695 

His Gly Leu 

710 
Ser Gly Asp 
725 

Asp Gly He 

Ala His Val 

Leu Ser Pro 
775 

Thr Trp He 

790 
Leu Arg His 
805 

Asp Glu Gly 
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505 

Asp Ser Arg 
520 

Arg Glu Ala 

Gly Thr Val 

Gly Thr Gin 
570 

Glu Phe Ala 

585 
Val Asp Trp 
600 

Thr Leu Asp 

Val Ser Leu 

Val He Gly 
650 

Ala Leu Thr 

665 
Ser He Ala 
680 

Leu Ser Glu 

Ser He Ala 

Pro Thr Gin 
730 

Arg Ala Arg 

745 
Glu Thr He 
760 

Gin Thr Pro 

Thr Glu Pro 

Arg Val Gly 
810 

Phe Thr His 



Thr Ala Met 
525 

Leu Arg Asp 

540 
Thr Asp Pro 
555 

Trp Ala Gly 

Ala Ala Met 

Ser Leu Glu 
605 

Arg Val Asp 

620 
Ala Lys Val 
635 

His Ser Gin 

Leu Asp Asp 

Ala His Leu 
685 

Glu Ala Thr 

700 
Ala Val Asn 
715 

He Gin Glu 

He He Pro 

Glu Asn Glu 
765 

Gin Val Pro 
780 

Ala Leu Asp 
795 

Phe Ala Pro 
Phe He Glu 



510 

Glu His Arg 

Ala Leu Arg 

Gly Arg Val 
560 

Met Gly Ala 
575 

Ala Glu Cys 
590 

Ala Val Val 

Val Val Gin 

Trp Gin His 
640 

Gly Glu He 

655 
Ala Ala Arg 
670 

Ala Gly Lys 

Arg Gin Arg 

Gly Pro Thr 
720 

Leu Ala Gin 
735 

Val Asp Tyr 
750 

Leu Ala Asp 

Phe Phe Ser 

Gly Gly Tyr 
800 

Ala Val Glu 
815 

Val Ser Ala 
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820 825 830 

His Pro Val Leu Thr Met Thr Leu Pro Asp Lys Val Thr Gly Leu Ala 

835 840 845 

Thr Leu Arg Arg Glu Asp Gly Gly Gin His Arg Leu Thr Thr Ser Leu 
5 850 855 860 

Ala Glu Ala Trp Ala Asn Gly Leu Ala Leu Asp Trp Ala Ser Leu Leu 
865 870 875 880 

Pro Ala Thr Gly Ala Leu Ser Pro Ala Val Pro Asp Leu Pro Thr Tyr 
885 890 895 

10 Ala Phe Gin His Arg Ser Tyr Trp lie Ser Pro Ala Gly Pro Gly Glu 
900 905 910 

Ala Pro Ala His Thr Ala Ser Gly Arg Glu Ala Val Ala Glu Thr Gly 

915 920 925 

Leu Ala Trp Gly Pro Gly Ala Glu Asp Leu Asp Glu Glu Gly Arg Arg 
15 930 935 940 

Ser Ala Val Leu Ala Met Val Met Arg Gin Ala Ala Ser Val Leu Arg 
945 950 955 960 

Cys Asp Ser Pro Glu Glu Val Pro Val Asp Arg 4 Pro Leu Arg Glu lie 
965 970 975 

20 Gly Phe Asp Ser Leu Thr Ala Val Asp Phe Arg Asn Arg Val Asn Arg 
980 985 990 

Leu Thr Gly Leu Gin Leu Pro Pro Thr Val Val Phe Gin His Pro Thr 

995 1000 1005 

Pro Val Ala Leu Ala Glu Arg lie Ser Asp Glu Leu Ala Glu Arg Asn 
25 1010 1015 1020 

Trp Ala Val Ala Glu Pro Ser Asp His Glu Gin Ala Glu Glu Glu Lys 
1025 1030 1035 1040 

Ala Ala Ala Pro Ala Gly Ala Arg Ser Gly Ala Asp Thr Gly Ala Gly 
1045 1050 1055 

30 Ala Gly Met Phe Arg Ala Leu Phe Arg Gin Ala Val Glu Asp Asp Arg 
1060 1065 1070 

Tyr Gly Glu Phe Leu Asp Val Leu Ala Glu Ala Ser Ala Phe Arg Pro 

1075 1080 1085 

Gin Phe Ala Ser Pro Glu Ala Cys Ser Glu Arg Leu Asp Pro Val Leu 
35 1090 1095 1100 

Leu Ala Gly Gly Pro Thr Asp Arg Ala Glu Gly Arg Ala Val Leu Val 
1105 1110 1115 1120 

Gly Cys Thr Gly Thr Ala Ala Asn Gly Gly Pro His Glu Phe Leu Arg 
1125 1130 1135 

40 Leu Ser Thr Ser Phe Gin Glu Glu Arg Asp Phe Leu Ala Val Pro Leu 
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1140 1145 1150 

Pro Gly Tyr Gly Thr Gly Thr Gly Thr Gly Thr Ala Leu Leu Pro Ala 

1155 1160 1165 

Asp Leu Asp Thr Ala Leu Asp Ala Gin Ala Arg Ala lie Leu Arg Ala 

5 1170 1175 1180 

Ala Gly Asp Ala Pro Val Val Leu Leu Gly His Ser Gly Gly Ala Leu 
1185 1190 1195 1200 

Leu Ala His Glu Leu Ala Phe Arg Leu Glu Arg Ala His Gly Ala Pro 
1205 1210 1215 

10 Pro Ala Gly lie Val Leu Val Asp Pro Tyr Pro Pro Gly His Gin Glu 
1220 1225 1230 

Pro lie Glu Val Trp Ser Arg Gin Leu Gly Glu Gly Leu Phe Ala Gly 

1235 1240 1245 

Glu Leu Glu Pro Met Ser Asp Ala Arg Leu Leu Ala Met Gly Arg Tyr 

15 1250 1255 1260 

Ala Arg Phe Leu Ala Gly Pro Arg Pro Gly Arg Ser Ser Ala Pro Val 
1265 1270 1275 1280 

Leu Leu Val Arg Ala Ser Glu Pro Leu Gly Asp Trp Gin Glu Glu Arg 
1285 1290 1295 

20 Gly Asp Trp Arg Ala His Trp Asp Leu Pro His Thr Val Ala Asp Val 
1300 1305 1310 

Pro Gly Asp His Phe Thr Met Met Arg Asp His Ala Pro Ala Val Ala 

1315 1320 1325 

Glu Ala Val Leu Ser Trp Leu Asp Ala lie Glu Gly lie Glu Gly Ala 

25 1330 1335 1340 

Gly Lys 
1345 



<210> 38 
30 <211> 1251 

<212> DNA 

<213> Streptomyces venezuelae 



<400> 38 

35 gtgcgccgta cccagcaggg aacgaccgct 
gggcaggatt tcgcggccga tccgtatccg 
gcccaccggg tgcgcacccc cgagggggac 
gcgcgggcgg tcctcgccga tccccggttc 
ctgaccgagg ccgaggccgc gctcaaccac 

40 acccggctgc gcaagctggt ggcccgtgag 



tctcccccgg 


tactcgacct 


cggggccctg 


60 


acgtacgcga 


gactgcgtgc 


cgagggtccg 


120 


gaggtgtggc 


tggtcgtcgg 


ctacgaccgg 


180 


agcaaggact 


ggcgcaactc 


cacgactccc 


240 


aacatgctgg 


agtccgaccc 


gccgcggcac 


300 


ttcaccatgc 


gccgggtcga gttgctgcgg 


360 
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ccrraaatcc 


t— t VJ CI ^-j d- S— Nw- ^-^ ^_ 


Aw C*. w 3 3 ^ ^ 


gtggacgcca 


tgc tggegge 


gcccgacggc 


420 




pfTpnppastP 


i~ aa t* crap) af r* 
^ a. i»y y y 


cc t~ orr cr* t~ on 
v_* um y v_. v_. ^-y y 


cccictaccoa 


tcaccgfcgat 


ctccgaactc 


480 






p c a a ci c c aa a 
is ^yy 


r-pcrpcrppcrp p 
-y ^— y ^ y 


ttcracatct 


a a a c caac a c 

^-j Cl C* V-* 


cttcatcttc 


54 0 




t_i_yycti^yci ul 


uuyn — yy 


v_- v_, cty ct^_,\_y^,^ 


3 t - CICf P PCJ A CT^i 


t~ opciap 1~ ^ 


i~pt~pt~ ppp nn 
i— v-» <— >-»y y 


600 


5 




\w V»f Ct Oy vMy 


aranas per err* 

y v*- ciy y o. *- , y y >>» 


craQaacctcrc 


tcaocacoct 


per to ccrcra cc 


660 




ay y ct*^y ciy y 




CIC Y~ CIA PPt CC 


aacrcracrptac 


teggtatgge 


ccaratccta 


720 




p t ratcaroa 




caeggtcaat 


ctgatcgcca 


acggcatgta 


cgcgctgctc 


780 




t* cac ^ c c c ca 

i_ y v-» 


ad cz acre taoc 

d V— ^ w v_, 


caccc taccicr 


gecgacatga 


cgc tct tgga 


c cr q c cr c era t cr 


840 




y ayy ciy aoy l 


y ^ y a gl 


a aa p p p era t cr 


gaat ccgega 


cctaccgctfc 


cccggfccgag 


900 


10 


c r* n t~ nrra i~* 
i~k~i«y u i—y ct 


t~ rrrr^ /tto c 7^ c 


era t~ p P3 1" p c ccs 


r3 ^* 73 *3 ^ ~J t*, 


cggtcctcgt 


cgtcctggcc 


960 




yct^-.yv_.(~- l ^clL-^ 


yi_.ct-v_.^v_^,i^.yci 


CTPCTP 1" i~ PP PCT 


CL l_c ^ %J \^ CL W 


acttccracat 


CCGCCC2C1CJ2LC 

\* V* ^ J W% \rf 


1020 




accgccggcc 


atctcgcctt 


cggccacggc 


a ^ — J< _ ^ u A i* 

atccacttct 


gcatcggcgc 


ccccttggcc 


i n q 




cggttggagg 


cccggatcgc 


cgtccgcgcc 


cttctcgaac 


gctgcccgga 


cctcgccctg 


1140 




gacgtctccc 


ccggcgaact 


cgtgtggtat 


ccgaacccga 


tgattcgegg 


gctcaaggcc 


1200 


15 


ctgccgatcc 


gctggcggcg 


aggaegggag 


gcgggccgcc 


gtaccggttg 


a 


1251 



<210> 39 
<211> 416 
<212> PRT 

20 <213> Streptomyces venezuelae 

<400> 39 

Met Arg Arg Thr Gin Gin Gly Thr Thr Ala Ser Pro Pro Val Leu Asp 
15 10 15 

25 Leu Gly Ala Leu Gly Gin Asp Phe Ala Ala Asp Pro Tyr Pro Thr Tyr 
20 25 30 

Ala Arg Leu Arg Ala Glu Gly Pro Ala His Arg Val Arg Thr Pro Glu 

35 40 45 

Gly Asp Glu Val Trp Leu Val Val Gly Tyr Asp Arg Ala Arg Ala Val 
30 50 55 60 

Leu Ala Asp Pro Arg Phe Ser Lys Asp Trp Arg Asn Ser Thr Thr Pro 
65 70 75 80 

Leu Thr Glu Ala Glu Ala Ala Leu Asn His Asn Met Leu Glu Ser Asp 
85 90 95 

35 Pro Pro Arg His Thr Arg Leu Arg Lys Leu Val Ala Arg Glu Phe Thr 
100 105 110 

Met Arg Arg Val Glu Leu Leu Arg Pro Arg Val Gin Glu lie Val Asp 

115 120 125 

Gly Leu Val Asp Ala Met Leu Ala Ala Pro Asp Gly Arg Ala Asp Leu 
40 130 135 140 
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Met Glu Ser Leu Ala Trp Pro Leu Pro lie Thr Val lie Ser Glu Leu 
145 150 155 160 

Leu Gly Val Pro Glu Pro Asp Arg Ala Ala Phe Arg Val Trp Thr Asp 
165 170 175 

5 Ala Phe Val Phe Pro Asp Asp Pro Ala Gin Ala Gin Thr Ala Met Ala 
180 185 190 

Glu Met Ser Gly Tyr Leu Ser Arg Leu lie Asp Ser Lys Arg Gly Gin 

195 200 205 

Asp Gly Glu Asp Leu Leu Ser Ala Leu Val Arg Thr Ser Asp Glu Asp 
10 210 215 220 

Gly Ser Arg Leu Thr Ser Glu Glu Leu Leu Gly Met Ala His lie Leu 
225 230 235 240 

Leu Val Ala Gly His Glu Thr Thr Val Asn Leu lie Ala Asn Gly Met 
245 250 255 

15 Tyr Ala Leu Leu Ser His Pro Asp Gin Leu Ala Ala Leu Arg Ala Asp 
260 265 270 

Met Thr Leu Leu Asp Gly Ala Val Glu Glu Met Leu Arg Tyr Glu Gly 

275 280 285 

Pro Val Glu Ser Ala Thr Tyr Arg Phe Pro Val Glu Pro Val Asp Leu 
20 290 295 300 

Asp Gly Thr Val lie Pro Ala Gly Asp Thr Val Leu Val Val Leu Ala 
305 310 315 320 

Asp Ala His Arg Thr Pro Glu Arg Phe Pro Asp Pro His Arg Phe Asp 
325 330 335 

25 lie Arg Arg Asp Thr Ala Gly His Leu Ala Phe Gly His Gly lie His 
340 345 350 

Phe Cys lie Gly Ala Pro Leu Ala Arg Leu Glu Ala Arg lie Ala Val 

355 360 365 

Arg Ala Leu Leu Glu Arg Cys Pro Asp Leu Ala Leu Asp Val Ser Pro 
30 370 375 380 

Gly Glu Leu Val Trp Tyr Pro Asn Pro Met lie Arg Gly Leu Lys Ala 
385 390 395 400 

Leu Pro lie Arg Trp Arg Arg Gly Arg Glu Ala Gly Arg Arg Thr Gly 
405 410 415 

35 

<210> 40 
<211> 2787 
<212> DNA 

<213> Streptomyces venezuelae 

40 



174 



<400> 40 





atgaatctgg 


tqqaacqcqa 


CQQcicracrat a 

w 3 3 33 a 3 t* i_ 


gcccatc tea 


gggccgt tct 


tgacgcatcc 


60 




qccqcaqqtq 


acqqqacqct 


cttactcgtc 


tccggaccgg 


ccggcagcgg 


gaagaeggag 


120 




ctqctqcqqt 


cgctccgccg 


qctqqccqcc 


qaqcqqqaqa 


cccccgtc tg 


gteggtcegg 


180 


5 


Qccrctaccaci 


gtgaccgega 


catccccctg 


ggcgt cc tct 


gecagt t act 


CCClC^iClCCiCC 


240 




^ ^* *w <--4 <LA. W W 


ataccaacac 


pt* p far po t" p 


pcrpcra p p 1~ ctp 


t* crcr ^ ccs c enc* 
Lyy cl ^-*y ^y 


p t* cacacicac! 
*— L^yuyy ^yy 


3 00 




^— ) w^ *w y w w 


tcacctcccc 

Vhf Vp* Ci w V-' w *w *w K** V^. 


caccaacaca 


\-« y ^-r ■ >W- ^ W 


1~ per a pcra era p 

■ ^—y ci v^y ciy Q. *w 


a pappcippt*cr 
cl v_< ciw ^y w w L>y 


3 60 




cacgac tggc 


tgctctccgt 


ct cccgccgc 


accccgtt cc 


tcotcoccat 


p cr a p era p p t cr 

^3 d W y d w w w^ 


420 




C*. W W d W y V — V — 


a pa c cacctt~ p 


ppt"cracrcfi~ t* p 


p1~ppt~cii~ap H t~ 




cc^icn^cc^a 

Cl v — - >w ciy 


4 80 


10 


ggcggcatcg 


get t cgtcat 


gaecgagegg 


gcctcgcagc 


acaccoaata 

v -j w ^ w 23 


c p crcra t at t c 


540 




cgcgccgagc 


tgc tccgcca 


gccgcactgc 


cgcaacatgt 


ggctctccgg 


gc ttcccccc 


600 




agcggggtac 


gccagtfcact 


cgcccactac 


tacggccccg 


aggccgccga 


acaacaaacc 


660 




cccgcgtacc 


acgcgacgac 


eggegggaac 


ccgctgctcc 


»-y *-y y y *-y *- 


gacccaggac 


720 




cggcaggccfc 


cccacaccac 


CCtCQQCQCCf 


3^^3 J^J^^J 


acgagcccgt 


ccacggcgac 


780 


15 


gccttcgccc 


aggccgtccfc 


cgactgcctg 


caccgcagcg 


ccgagggcac 


ac tggagacc 


840 




T3 ^-^ ^— ■ W ^ 3 


tcgcggfcccfc 


caaacaotcc 


aacccoctcc 


tacit crcracrcci 
*-33 L yy a y , -y 


cfctcaccQQa 


900 




Cl Wy uUwm < >' y 


p pa p pa t paa 


Qpappapat*p 

uy v^au ex. u> w 


p a Cfcia op t* per 


ppoppa "h pprcr 

v-oyL,ouuuyy 


pp1"ppi"acra p 

ww wwwwyyciw 


960 




era era a p aa p a 


p rr t" ciciciei c a 


y ^ ^ »y ^y c*- ^ 


popriaacrpprj 

vm^h cty y vvy 


w 1— ^ ciy y ci 


P P t" CTP pcrcrp P 
ww i^y wwyy ww 


1020 




y y wy ciy wy w ci 


w uyciui/ u- y v_ ci 


ppptpt c orn ^pp 
u^yy cy^y v^^* 


rr pcrna npanp 


t* nrs p prtcrcra 


pcrcrPCTPPcra p 
wyywywwyctw 


1080 


20 


23 Cl ^3 ^3 Qwd *w v-j 


wMH W^ W^\^v— ' W vd 




era p crcr p cr p p p 


crasrart" pp 


crcrcr per p t" cr 

W^ l^^H^H >J W W W 1 W ^-j 


1140 




PPPP^CTPt^PCT 
W W W W UU^j 


^ 3 pcrcrcicrpcf p 


y "w cty w cty y ^ 


P^ Pf PPf^ PPT 


GUL.y cil. Uwya 


pcr?*pcrppf - t"P 
w y ctwy ww w w w 


12 00 




p crcr a t~ prh per 
33 t— w w w wy 


cty l. c-wy wwy w 


y v^yy v^y cty 


ct^^yct^ctctv^ct 


c*pp3Cfpt"crfTP 


rrnrnh ccscc 
wwyww t,wyww 


1260 




wwctwctw w uyy 


t~ cctpctctppI-p 
uuy^yyV'^ t~w 


w t-yy^yycti„y 


CLCL Wy V^CL^>CL 


■hcra cct a p ppci 
L»y ci^y awuv^y 


acre c ct~ CCIC 
y y www UtWywci 


132 0 




w w w i^ wy ctw w 


y y ^— ' www *— y c*.y 


*— yy wyctd^t^y 


\>^>y\>v«Li CLy \-r *w 


ct^^v^yy uwau 


(~TdCCCi~d^ t~ P 
y y w w w uy ci w w 


1380 


25 






y cyy ^Lyvt-u 


y cty y t^*_y i^t^y 






1440 




cccagctccg 


a pa a paa 1~ op 

awaciwy & wy w 


pi~ t"apraerp't~cr 


t~pcrpt" pa ppp 

<_^>y \^ L. w CL W w 


crcra f - erf" crcr p t" 
yy cti_y Lyy ^ l» 


pcrpcrcf pcrpt* ci 
wy wyy wy w wy 


1500 




tgcccgccgc 


trnf crcra crt~ p 


w w ^>-^3 v»yy 


C«. V— ' ^ W *w ^ C*-^jl N» 


pcrcr a 0 p 0 crcrcr 


1~pppcrt*pppp 

WWWWV^ t>wwww 


1560 




gtaeggcteg 


cgccgcggac 


gaccgcgctc 


c aggc c c agg 


ccggcgtctt 


c cagegggge 


1620 




ccggacaacg 




ci p a cr<!!i p p era a 


p a era t~ ppt~crp 


acrcfcrctacca 
ctyyy ^y^^y 


octatcaaaa 


1680 


30 gagacgtacg 


a crcrpppt"crcra 
ciy y w w uyy cl 


na racrrrri* p 


w uyy L^y 


t~ppapcippcra 

w a wy wyo 


w v»yy w w wy w.w 


1740 




egggegctgt 


w^i^yyL.L«yyci 


^y uv^l t_y w *w 


PTP PfTJ5 PfPf P f~TT 

y *- t-y cty y t— t,y 


f~ PTPracf pprcrpcr 


ert* c*crp t* ccrcrp 
y Uvy vLuyyu 


1800 




tgggaggegg 




y ctv^L'V^y y y v_-y 


ct uy ct uu-y wy ct 


^ ppprpt"pfpprrr 
uuoy w uy v^y y 


wy ciVr w w w wy 


1860 




aeggegeggg 


A n P Pf PTPT P P Pf A 
cty w y y y w w y d. 


pfp^pfprpnpt" p 
y ^.y y >— y ^- ^ 


l. ct vy y y 


perpprrcra cracr 
uy vwyy cty cty 


p t* fTcrcrcrp p f~ p 
w wyyyy ww ww 


1920 




gccgtgggca 




v-y ^»y i*y ^ L.y 


v— L.^_yv_v_L-y^.ct 


c crcra octp p ctct 


pcraert" a pcra a 
wy cty wctwy cici 


1980 


35 


caggeggage 


crcrcrt" P P t" CTPCf 
y y y » v*-^» »y ^y 


CTPacrppcrcrt - cr 
y ciy w y y w y 


p pcrcra pppcra 
w »y y civMvy 0. 


f-ryt" t"pcra Pt"P 




2040 




atggagtaca 


tgcacgcccg 


gggccgctac 


tggctggcga 


cgggccggct 


gcacgcggcg 


ZlUU 




ctgggcgagt 


teatgetctg 


eggggagate 


ctgggcagct 


ggaacctcga 


ccagccctcg 


2160 




atcgtgccct 


ggcggacctc 


cgccgccgag 


gtgtacctgc 


ggctcggcaa 


ccgccagaag 


• 2220 




gccagggcgc 


tggecgagge 


ccagctcgcc 


ctggtgcggc 


ccgggcgctc 


ccgcacccgg 


2280 


40 ggtctcaccc 


tgegggtect 


ggcggcggcg gtggacggcc 


ageaggegga 


gcggctgcac 


2340 
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gccgaggcgg 


tcgacatgct 


gcacgacagc 


ggcgaccggc 


tcgaacacgc 


ccgcgcgctc 


2400 


gccgggatga 


gccgccacca 


gcaggcccag 


ggggacaact 


accgcfgcgag 


gatgacggcg 


2460 


cggctcgccg 


gcgacatggc 


gtgggcctgc 


ggcgcgtacc 


cgctggccga 


ggagatcgtg 


2520 


ccgggccgcg 


gcggccgccg 


ggcgaaggcg 


gtgagcacgg 


agctggaact 


gccgggcggc 


2580 


*j yy y — y 


y \^ t— y \— . LOUU 


yy yy do. 


c* cj cc acta t* e*r a 


c cict f* f* r* i~ acr c 


ciy v— ciyy c*. 


2640 


ttgacgaacc 


gccagatagc 


gcgccggctc 


tgcgtcaccg 


cgagcacggt 


cgaacagcac 


2700 


ctgacgcgcg 


tctaccgcaa 


actgaacgtg 


acccgccgag 


cagacctccc 


gatcagcctc 


2760 


gcccaggaca 


agtccgtcac 


ggcctga 








2787 



10 <210> 41 

<211> 928 

<212> PRT 

<213> Streptomyces venezuelae 



15 <400> 41 

Met Asn Leu Val Glu Arg Asp Gly Glu lie Ala His Leu Arg Ala Val 

15 10 15 

Leu Asp Ala Ser Ala Ala Gly Asp Gly Thr Leu Leu Leu Val Ser Gly 
20 25 30 

20 Pro Ala Gly Ser Gly Lys Thr Glu Leu Leu Arg Ser Leu Arg Arg Leu 
35 40 45 

Ala Ala Glu Arg Glu Thr Pro Val Trp Ser Val Arg Ala Leu Pro Gly 

50 55 60 

Asp Arg Asp lie Pro Leu Gly Val Leu Cys Gin Leu Leu Arg Ser Ala 
25 65 70 75 80 

Glu Gin His Gly Ala Asp Thr Ser Ala Val Arg Asp Leu Leu Asp Ala 

85 90 95 

Ala Ser Arg Arg Ala Gly Asn Leu Thr Ser Pro Ala Asp Ala Pro Leu 
100 105 110 

30 Arg Val Asp Glu Thr His Arg Leu His Asp Trp Leu Leu Ser Val Ser 
115 120 125 

Arg Arg Thr Pro Phe Leu Val Ala Val Asp Asp Leu Thr His Ala Asp 

130 135 140 

Thr Ala Ser Leu Arg Phe Leu Leu Tyr Cys Ala Ala His His Asp Gin 
35 145 150 155 160 

Gly Gly lie Gly Phe Val Met Thr Glu Arg Ala Ser Gin Arg Ala Gly 

165 170 175 

Tyr Arg Val Phe Arg Ala Glu Leu Leu Arg Gin Pro His Cys Arg Asn 
180 185 190 

40 Met Trp Leu Ser Gly Leu Pro Pro Ser Gly Val Arg Gin Leu Leu Ala 
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195 200 205 

His Tyr Tyr Gly Pro Glu Ala Ala Glu Arg Arg Ala Pro Ala Tyr His 

210 215 220 

Ala Thr Thr Gly Gly Asn Pro Leu Leu Leu Arg Ala Leu Thr Gin Asp 
5 225 230 235 240 

Arg Gin Ala Ser His Thr Thr Leu Gly Ala Ala Gly Gly Asp Glu Pro 

245 250 255 

Val His Gly Asp Ala Phe Ala Gin Ala Val Leu Asp Cys Leu His Arg 
260 265 270 

10 Ser Ala Glu Gly Thr Leu Glu Thr Ala Arg Trp Leu Ala Val Leu Glu 
275 280 285 

Gin Ser Asp Pro Leu Leu Val Glu Arg Leu Thr Gly Thr Thr Ala Ala 

290 295 300 

Ala Val Glu Arg His lie Gin Glu Leu Ala Ala lie Gly Leu Leu Asp 
15 305 310 315 320 

Glu Asp Gly Thr Leu Gly Gin Pro Ala lie Arg Glu Ala Ala Leu Gin 

325 330 335 

Asp Leu Pro Ala Gly Glu Arg Thr Glu Leu His Arg Arg Ala Ala Glu 
340 345 350 

20 Gin Leu His Arg Asp Gly Ala Asp Glu Asp Thr Val Ala Arg His Leu 
355 360 365 

Leu Val Gly Gly Ala Pro Asp Ala Pro Trp Ala Leu Pro Leu Leu Glu 

370 375 380 

Arg Gly Ala Gin Gin Ala Leu Phe Asp Asp Arg Leu Asp Asp Ala Phe 
25 385 390 395 400 

Arg lie Leu Glu Phe Ala Val Arg Ser Ser Thr Asp Asn Thr Gin Leu 

405 410 415 

Ala Arg Leu Ala Pro His Leu Val Ala Ala Ser Trp Arg Met Asn Pro 
420 425 430 

30 His Met Thr Thr Arg Ala Leu Ala Leu Phe Asp Arg Leu Leu Ser Gly 
435 440 445 

Glu Leu Pro Pro Ser His Pro Val Met Ala Leu lie Arg Cys Leu Val 

450 455 460 

Trp Tyr Gly Arg Leu Pro Glu Ala Ala Asp Ala Leu Ser Arg Leu Arg 
35 465 470 475 480 

Pro Ser Ser Asp Asn Asp Ala Leu Glu Leu Ser Leu Thr Arg Met Trp 

485 490 495 

Leu Ala Ala Leu Cys Pro Pro Leu Leu Glu Ser Leu Pro Ala Thr Pro 
500 505 510 

40 Glu Pro Glu Arg Gly Pro Val Pro Val Arg Leu Ala Pro Arg Thr Thr 
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515 520 525 

Ala Leu Gin Ala Gin Ala Gly Val Phe Gin Arg Gly Pro Asp Asn Ala 

530 535 540 

Ser Val Ala Gin Ala Glu Gin lie Leu Gin Gly Cys Arg Leu Ser Glu 
5 545 550 555 560 

Glu Thr Tyr Glu Ala Leu Glu Thr Ala Leu Leu Val Leu Val His Ala 

565 570 575 

Asp Arg Leu Asp Arg Ala Leu Phe Trp Ser Asp Ala Leu Leu Ala Glu 
580 585 590 

10 Ala Val Glu Arg Arg Ser Leu Gly Trp Glu Ala Val Phe Ala Ala Thr 
595 600 605 

Arg Ala Met lie Ala lie Arg Cys Gly Asp Leu Pro Thr Ala Arg Glu 

610 615 620 

Arg Ala Glu Leu Ala Leu Ser His Ala Ala Pro Glu Ser Trp Gly Leu 
15 625 630 635 640 

Ala Val Gly Met Pro Leu Ser Ala Leu Leu Leu Ala Cys Thr Glu Ala 

645 650 655 

Gly Glu Tyr Glu Gin Ala Glu Arg Val Leu Arg Gin Pro Val Pro Asp 
660 665 670 

20 Ala Met Phe Asp Ser Arg His Gly Met Glu Tyr Met His Ala Arg Gly 
675 680 685 

Arg Tyr Trp Leu Ala Thr Gly Arg Leu His Ala Ala Leu Gly Glu Phe 

690 695 700 

Met Leu Cys Gly Glu lie Leu Gly Ser Trp Asn Leu Asp Gin Pro Ser 
25 705 710 715 720 

lie Val Pro Trp Arg Thr Ser Ala Ala Glu Val Tyr Leu Arg Leu Gly 

725 730 735 

Asn Arg Gin Lys Ala Arg Ala Leu Ala Glu Ala Gin Leu Ala Leu Val 
740 745 750 

30 Arg Pro Gly Arg Ser Arg Thr Arg Gly Leu Thr Leu Arg Val Leu Ala 
755 760 765 

Ala Ala Val Asp Gly Gin Gin Ala Glu Arg Leu His Ala Glu Ala Val 

770 775 780 

Asp Met Leu His Asp Ser Gly Asp Arg Leu Glu His Ala Arg Ala Leu 
35 785 790 795 800 

Ala Gly Met Ser Arg His Gin Gin Ala Gin Gly Asp Asn Tyr Arg Ala 

805 810 815 

Arg Met Thr Ala Arg Leu Ala Gly Asp Met Ala Trp Ala Cys Gly Ala 
820 825 830 

40 Tyr Pro Leu Ala Glu Glu lie Val Pro Gly Arg Gly Gly Arg Arg Ala 
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835 840 845 

Lys Ala Val Ser Thr Glu Leu Glu Leu Pro Gly Gly Pro Asp Val Gly 

850 855 860 

Leu Leu Ser Glu Ala Glu Arg Arg Val Ala Ala Leu Ala Ala Arg Gly 
5 865 870 875 880 

Leu Thr Asn Arg Gin lie Ala Arg Arg Leu Cys Val Thr Ala Ser Thr 

885 890 895 

Val Glu Gin His Leu Thr Arg Val Tyr Arg Lys Leu Asn Val Thr Arg 
900 905 910 

10 Arg Ala Asp Leu Pro lie Ser Leu Ala Gin Asp Lys Ser Val Thr Ala 
915 920 925 

<210> 42 
<211> 27 
15 <212> DNA 

<213> Streptomyces venezuelae 

<400> 42 

cccgaattcg ccgccgccat ggccgaa 27 

20 

<210> 43 
<211> 35 
<212> DNA 

<213> Streptomyces venezuelae 

25 

<400> 43 

gtgatgcatc ggctcggcga cggcccagtt ccgct 35 

<210> 44 
30 <211> 45 

<212> DNA 

<213> Streptomyces venezuelae 
<400> 44 

35 atgcatcacc accaccacca ctgagggggc gggcaagtga ccgac 45 

<210> 45 
<211> 33 
<212> DNA 

40 <213> Streptomyces venezuelae 
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<400> 45 

gggtctagag ctgcaccggc gggtcgtagc gga 



<210> 46 
5 <211> 27 

<212> DNA 

<213> Streptomyces venezuelae 
<400> 46 

10 gaattcatcg agggggcggg caagtga 

<210> 47 
<211> 31 
<212> DNA 

15 <213> Streptomyces venezuelae 

<400> 47 

atgcatcagg tcgtcggtca ccgtgggttc t 

20 <210> 48 

<211> 30 
<212> DNA 

<213> Streptomyces venezuelae 

25 <400> 48 

ggatccgcgc cgggatgttc cgcgccctgt 

<210> 49 
<211> 31 
30 <212> DNA 

<213> Streptomyces venezuelae 

<400> 49 

aaaatgcatc agaggtctgt cggtcacttg c 

35 

<210> 50 
<211> 41 
<212> DNA 

<213> Streptomyces venezuelae 

40 
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<400> 50 

aaaagatctt gatggtgcag gcgctgcgcc acggggtgct g 

<210> 51 
5 <211> 32 

<212> DNA 

<213> Streptomyces venezuelae 
<400> 51 

10 aaaagatctc caacgaacag ttggtggacg ct 

<210> 52 

<211> 846 

<212> DNA 

15 <213> Streptomyces venezuelae 



<400> 52 





gtgaccgaca 


gacctctgaa 


cgtggacagc 


ggactgtgga 


tccggcgctt 


ccaccccgcg 


60 




ccgaacagcg 


cggtgcggct 


ggtctgcctg 


ccgcacgccg 


gcggctccgc 


cagctacttc 


120 


20 


ttccgcttct 


cggaggagct 


gcacccctcc 


gtcgaggccc 


tgtcggtgca 


gtatccgggc 


180 




cgccaggacc 


ggcgtgccga 


gccgtgtctg 


gagagcgtcg 


aggagctcgc 


cgagcatgtg 


240 




gtcgcggcca 


ccgaaccctg 


gtggcaggag 


ggccggctgg 


ccttcttcgg 


gcacagcctc 


300 




ggcgcctccg 


tcgccttcga 


gacggcccgc 


atcctggaac 


agcggcacgg 


ggtacggccc 


360 




gagggcctgt 


acgtctccgg 


tcggcgcgcc 


ccgtcgctgg 


cgccggaccg gctcgtccac 


420 


25 


cagctggacg 


accgggcgtt 


cctggccgag 


atccggcggc 


tcagcggcac 


cgacgagcgg 


480 




ttcctccagg 


acgacgagct 


gctgcggctg 


gtgctgcccg 


cgctgcgcag 


cgactacaag 


540 




gcggcggaga 


cgtacctgca 


ccggccgtcc 


gccaagctca 


cctgcccggt 


gatggccctg 


600 




gccggcgacc 


gtgacccgaa 


ggcgccgctg 


aacgaggtgg 


ccgagtggcg 


tcggcacacc 


660 




agcgggccgt 


tctgcctccg 


ggcgtactcc 


ggcggccact 


tctacctcaa 


cgaccagtgg 


720 


30 


cacgagatct 


gcaacgacat 


ctccgaccac 


ctgctcgtca 


cccgcggcgc 


gcccgatgcc 


780 




cgcgtcgtgc 


agcccccgac 


cagccttatc 


gaaggagcgg 


cgaagagatg 


gcagaaccca 


840 




cggtga 












846 



<210> 53 
35 <211> 281 

<212> PRT 

<213> Streptomyces venezuelae 
<400> 53 

40 Met Thr Asp Arg Pro Leu Asn Val Asp Ser Gly Leu Trp lie Arg Arg 
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15 10 15 

Phe His Pro Ala Pro Asn Ser Ala Val Arg Leu Val C?ys Leu Pro His 

20 25 30 

Ala Gly Gly Ser Ala Ser Tyr Phe Phe Arg Phe Ser Glu Glu Leu His 
5 35 40 45 

Pro Ser Val Glu Ala Leu Ser Val Gin Tyr Pro Gly Arg Gin Asp Arg 

50 55 60 

Arg Ala Glu Pro Cys Leu Glu Ser Val Glu Glu Leu Ala Glu His Val 
65 70 75 80 

10 Val Ala Ala Thr Glu Pro Trp Trp Gin Glu Gly Arg Leu Ala Phe Phe 

85 90 95 

Gly His Ser Leu Gly Ala Ser Val Ala Phe Glu Thr Ala Arg lie Leu 

100 105 110 

Glu Gin Arg His Gly Val Arg Pro Glu Gly Leu Tyr Val Ser Gly Arg 
15 115 120 125 

Arg Ala Pro Ser Leu Ala Pro Asp Arg Leu Val His Gin Leu Asp Asp 

130 135 140 

Arg Ala Phe Leu Ala Glu lie Arg Arg Leu Ser Gly Thr Asp Glu Arg 
145 150 155 160 

20 Phe Leu Gin Asp Asp Glu Leu Leu Arg Leu Val Leu Pro Ala Leu Arg 

165 170 175 

Ser Asp Tyr Lys Ala Ala Glu Thr Tyr Leu His Arg Pro Ser Ala Lys 

180 185 190 

Leu Thr Cys Pro Val Met Ala Leu Ala Gly Asp Arg Asp Pro Lys Ala 
25 195 200 205 

Pro Leu Asn Glu Val Ala Glu Trp Arg Arg His Thr Ser Gly Pro Phe 

210 215 220 

Cys Leu Arg Ala Tyr Ser Gly Gly His Phe Tyr Leu Asn Asp Gin Trp 
225 230 235 240 

30 His Glu lie Cys Asn Asp lie Ser Asp His Leu Leu Val Thr Arg Gly 

245 250 255 

Ala Pro Asp Ala Arg Val Val Gin Pro Pro Thr Ser Leu lie Glu Gly 

260 265 270 

Ala Ala Lys Arg Trp Gin Asn Pro Arg 
35 275 280 



